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FOREWORD 


This  is  Volume  I  of  a  two-part  report  which  assembles  into 
one  document  basic  guidelines  and  criteria  for  the  design  and 
testing  of  fire  protection  and  detection  systems  for  use  at  Army 
Ammunition  Plants.  Volume  I  covers  "Selection  and  Design"  and 
Volume  II  covers  "Testing"  of  such  systems.  The  report  is  intended 
to  serve  as  a  guide  for: 

1.  Managers  of  plant  modernization  and  expansion  programs. 

2.  Managers  of  plant  safety  divisions. 

3.  Plant  fire  protection  personnel  including  designers. 

4.  Other  interested  Department  of  Defense  fire  protection 
personnel . 

5.  Architect/Engineer  firms  involved  in  the  design  of 
facilities  for  Army  Ammunition  Plants. 

The  report  places  particular  emphasis  on  the  "hardened  water 
curtain",  which  is  a  blast -resistant  fire  protection  system  developed 
by  the  Energetic  Systems  Process  Division  of  the  Large  Caliber  Weapon 
Systems  Laboratory  of  ARRADCOM  for  installation  in  ramps  which  connect 
adjoining  buildings.  A  hardened  water  curtain  combines  elements  of 
ultra  high-speed  deluge  systems  with  special  piping  configurations, 
and  its  primary  purpose  is  to  reduce  the  possibility  of  propagation 
of  fire  and  explosion  from  building  to  building.  The  report  also 
provides  guidelines  for  conventional  fire  protection  systems. 

Reference  is  made  in  the  report  to  existing  publications  of  the 
National  Fire  Protection  Association  and  governmental  and  insurance 
agencies  which  should  be  conformed  to  as  applicable,  and  procedures 
are  outlined  for  estimating  costs  for  fire  protection  systems. 

In  any  program  for  installation  of  fire  protection  systems  in 
new  or  revamped  facilities,  or  for  upgrading  of  existing  fire  protection, 
priorities  should  be  established  in  order  to  achieve  maximum  benefit 
with  the  available  funds.  Determining  such  priorities  will  require  a 
hazards  evaluation  of  the  component  areas  of  the  facility,  including 
considerations  of  personnel  exposure,  operations  critical  to  production, 
and  dollar  value  of  structures  and  equipment. 
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SUMMARY 


Tliis  report  is  a  compilation  of  basic  guidelines  and 

criteria  for  the  design  of  fire  protection  and  detection  systems 
at  Army  Ammunition  Plants. 

The  section  on  cite  Water  Supply  presents  general  criteria 
for  water  supply  and  distribution  systems  for  fire  protection 

largely  by  reference  to  existing  publications.  Guidelines 

peculiar  to  ammunition  facilities,  such  as  limitations  of  hydrant 
usage  and  a  method  of  limiting  loss  of  main  pressure  due  to  line 
rupture  are  also  included  in  this  section. 

The  section  on  Extinguishing  Systems  briefly  describes 

conventional  automatic  sprinkler  and  spray  systems,  Halon 
systems,  carbon  dioxide  systems,  hose  systems  and  portable  fire 
extinguishers.  Reference  is  made  to  existing  publications  for 
design  requirements,  and  discussion  of  applications  for  the 

various  systems  in  munitions  facilities  is  included. 

The  following  two  sections  on  Detection  Systems  and  Power 
Supply  provide  an  overview  of  available  fire  detection  systems 
and  special  requirements  for  the  electrical  supplies  for  such 
installations,  with  reference  made  to  applicable  publications. 

The  section  titled  "Systems  for  Special  Hazards"  describes 
ultra  high-speed  deluge  systems,  their  applications  in  munitions 
facilities,  basic  guidelines  for  their  design,  and  some  of  their 
limitations. 

The  section  on  Hardened  Water  Curtains  describes  a  new 

concept  which  uses  a  modified  ultra  high-speed  deluge  system 
designed  to  resist  the  effects  of  explosions  and  prevent  the 

spread  of  fire  through  connecting  ramps.  Guidelines  are 
presented  for  the  application  and  design  of  these  systems,  and 
there  is  additional  discussion  of  the  use  of  ratc-of-flow  devices 
to  limit  loss  of  pressure  in  the  water  supply  mains  in  the  event 
of  line  rupture.  A  classification  of  fire  protection  levels 

achievable  through  the  use  of  hardened  water  curtains  and 

rate-of-flow  devices  is  defined.  Finally,  to  illustrate  an 

approach  to  selecting  appropriate  protection  levels,  the 

reasoning  used  in  selection  of  such  levels  for  a  melt/pour 
facility  at  Lone  Star  AAP  is  outlined  and  summarized  in  tabular 
torn. 

The  section  on  Analysis  of  Fire  Protection  Requirements 

provides  a  brief  description  of  the  relationship  between 
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considerations  of  hazard  probability  and  severity,  and 
determination  of  the  extent  of  the  fire  protection  systems  that 
should  be  provided  for  a  particular  facility. 

The  last  section  of  the  report  titled  "System  Costing" 
provides  a  summary  of  major  items  to  be  considered  in  estimating 
costs  for  fire  protection  systems,  and  concludes  with  a 
tabulation  of  these  items  and  typical  applications  for  the 
various  types  of  systems. 

The  appendices  are  compilations  of  catalog  materials  showing 
some  representative  examples  of  various  types  of  fire  protection 
and  detection  systems  and  equipment. 


INTRODUCTION 


Background 

Fire  represents  a  major  hazard  to  both  personnel  end  facilities 
of  Army  Ammunition  Plants,  In  past  incidents,  fires  have  resulted 
in  initiation  of  explosions  which  have  caused  loss  of  life  and  have 
produced  secondary  fires  that  spread  from  one  building  to  another  via 
interconnecting  ramps  and/or  secondary  explosions.  To  abort  explosive 
propagation  and  minimize  the  spread  of  fires,  fire  protection  systems 
of  varying  design  are  utilized.  These  systems  may  be  limited  to 
individual  operations,  encompass  entire  buildings,  and/or  extend 
between  buildings. 

Present  methods  of  design  of  fire  protection  systems  for  munitions 
plants  are  generally  bared  upon  the  standards  given  in  National  Fire 
Codes  (Ref  1)  as  published  by  the  National  Fire  Protection  Association 
and  other  design  manuals  as  published  by  various  departments  of  the 
Department  of  Defense.  Although  the  data  given  in  these  publications 
are  extremely  useful,  they  do  not  always  apply  specifically  to  many 
of  the  problems  encountered  in  the  design  of  munitions  facilities, 
Therefore,  a  study  was  performed  to  evaluate  those  areas  where  more 
specific  information  is  required  and  to  assemble  into  one  report  all 
related  design  criteria.  This  study  was  performed  by  the  Energetic 
Systems  Process  Division  of  the  Large  Caliber  Weapon  Systems  Laboratory 
ARRADCOM,  as  part  of  its  overall  "Engineering  Support  Program"  for  the 
Manager  of  Production  Base  Modernization  and  Expansion.  This  report, 
which  was  prepared  with  the  assistance  of  Ammann  6  Whitney,  Consulting 
Engineers,  summarizes  the  results  of  the  study  and  presents  recommended 
criteria  for  the  design  of  fire  protection  systems. 

Purpose  and  Objective 

The  overall  purpose  of  the  study  was  to  assemble  into  one  report 
recommended  design  criteria  for  fire  protection  systems  as  used  in  the 
design  of  Army  Ammunition  Plants.  The  objectives  of  the  study  are 
summarized  below: 

1.  To  present  specialized  as  well  as  conventional  systems 
and  equipment  to  be  used  for  fire  protection;  and 

2.  To  present  a  method  of  system  costing. 
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Format  and  Scope  of  Report 

The  following  two  sections  describe  the  fire  protection 
equipment  required  for  site  water  supply  and  extinguishing 
systems.  The  next  two  sections  describe  fire  detection  equipment 
and  power  supply  criteria.  These  sections  are  followed  by  a 
section  on  systems  for  special  hazards,  a  section  on  hardened 
water  curtains,  and  a  section  on  the  relationship  between 
preliminary  hazard  analysis  and  fire  protection  requirements. 
The  last  section  presents  data  relating  to  systems  costing.  The 
appendices  contain  reproductions  of  various  fire  protection  and 
fire  detection  equipment. 

The  data  presented  in  this  report  will  permit  the  selection 
of  various  systems  and  associated  equipment  needed  for  the  design 
of  the  various  fire  protection  systems;  whereas  the  costing  data 
provides  a  listing  of  those  items  required  for  estimating  the 
cost  of  the  various  systems. 

Since  future  standards  of  measurement  in  the  United  States 
will  be  based  upon  the  SI  Units  {International  System  of  Units) 
rather  than  the  United  States  System  now  in  use,  all  measurements 
presented  in  this  report  will  conform  to  those  of  the  SI  System. 
However,  for  those  persons  not  fully  familiar  with  the  SI  Units, 
United  States  equivalent  units  are  presented  in  parentheses 
adjacent  to  the  SI  Units. 


SITE  WATER  SUPPLY 


General 

Contained  in  this  section  are  criteria  for  sources  and 
distribution  systems  supplying  water  for  fire  protection 
systems.  The  codes,  standards  and  other  documents  referred  to 
should  be  considered  to  set  forth  minimum  requirements  as 
general  criteria  for  the  design  of  water  supply  systems. 
Specific  criteria  or  directives  for  a  particular  application 
are  dependent  upon  existing  facilities  and/or  their  projected 
uses,  and  will  take  precedence  over  any  criteria  included  in 
this  section. 

General  criteria  for  water  supplies,  including  (a) 
acceptable  sources,  (b)  line  pressures  and  flow  rates,  and  (c) 
flow  duration,  are  covered  in  National  Fire  Codes  (NFPA 
Standards,  Ref  1)  as  follows: 

Standard  No.  13,  Chapter  2:  Sprinkler  Systems 

Standard  No.  14,  Chapter  5:  Standpipe  Systems 

Standard  No.  16,  Chapter  3:  Foam-Water  Sprinkler  Systems 

•Standard  No.  24,  Chapter  2:  Outside  Protection. 

Section  5  of  TM  5-812-1  (Ref  2) 

Also  applicable  are  TM  5-813-1  (Ref  3),  TM  5-813-2  (Ref 
4),  TM  5-813-6  (Ref  5),  and  Chapter  12  of  AMCR  385-100  (Ref 
6). 

General  criteria  for  water  tank  installations  are  covered 
in  NFPA  Standard  No,  22  and  in  TM  5-813-4  (Ref  7),  while 
criteria  for  centrifugal  fire  pump  installations  are  covered 
in  NFPA  Standard  No.  20.  NFPA  Standard  No.  24,  TM  5-813-5 
(Ref  8)  and  TM  5-813-6  (Ref  5)  cover  general  criteria  for 
installation  of  yard  fire  main  systems. 


The  water  supply  system  should  satisfy  the  following 
criteria: 

1..  Supply  the  flow  rate  required  by  the  individual  fire 
protection  system  (or  combination  of  systems  likely 


5 


to  operate  simultaneously  as  a  result  of  a  single 
incident)  needing  the  greatest  flow  rate,  at  the 
pressure  required  for  that  system. 

2.  Supply  the  flowing  pressure  required  by  the 
individual  system  (or  combination  of  systems  as  in 
Item  1.  above)  needing  the  highest  pressure,  at  the 
flow  rate  required  for  that  system. 

3.  Have  the  capacity  to  provide  the  total  water  volume 
(flow  rate  x  minimum  flow  duration)  required  by  the 
system  (or  combination  of  systems  as  in  Item  1. 
above)  with  the  greatest  such  requirement. 

4.  Where  the  fire  protection  water  and  domestic/process 

water  are  supplied  by  a  common  system,  any 
domestic/process  usage  that  cannot  (or  must  not)  be 
curtailed  during  a  fire  should  be  considered  in 

conjunction  with  the  criteria  discussed  above. 

5.  Plant  procedures  generally  do  not  permit  the  Plant 

Fire  Department  to  enter  a  production  area  to  fight 
a  fire  until  it  has  been  determined  by  responsible 
personnel  in  the  involved  area  that  there  Is  no 

further  danger  of  explosion.  It  can,  therefore,  be 

assumed  that  hose  streams  in  a  production  area  will 
not  be  used  during  the  time  that  a  fixed  automatic 
extinguishing  system  is  operating  in  that  area. 
Hydrant  flow  in  such  areas,  consequently,  should  not 
be  added  to  the  flow  required  by  any  automatic 

system  (in  Items  1,  2  and  3  above)  but  may,  by 
itself,  be  the  controlling  factor  in  determining  the 
required  pressure  or  flow  rate. 

Existing  ammunition  facilities  generally  have  water 
systems  supplied  from  deep  wells,  storage  tanks  and/or  other 
resources  with  distribution  system  pressures  of  up  to  552  kPa 
(80  psi).  When  consistent  with  safety  objectives  and  economic 
considerations,  new  or  altered  fire  protection  systems  at 
existing  facilities  should  be  designed  for  satisfactory 
performance  with  minimum  modifications  to  the  existing  water 
supply  systems. 

Flow  Demand  and  Duration 


Required  flow  demand  and  duration  for  ammunition  plants 
should  be  determined  using  the  criteria  in  TM  5-812-1  (Ref  2) 
with  the  following  possible  modifications  and/or  additions; 
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1.  In  production  areas  where  plant  procedures  bar  Fire 
Department  personnel  while  danger  uf  explosion  still 
exists,  hose  stream  demand  need  not  be  considered  as 
simultaneous  with  automatic  system  demand. 

2.  For  ultra-high  speed  deluge  systems  directly  protecting 
a  hazardous  operation  or  work  station  and  for  hardened 
water  curtains  in  ramps,  the  required  flow  duration 
need  be  only  lb  minutes. 

3.  Water  application  rate  (density)  for  ultra-high  speed 
deluge  systems  and  hardened  water  curtains  should  be  as 
described  in  sections  on  Systems  for  Special  Hazards 
and  on  Hardened  Water  Curtains,  respectively. 

4.  In  a  particular  area,  if  each  operation  or  work  station 
involving  exposed  powder  is  provided  with  local 
ultra-high  speed  deluge  system  protection,  then 
sprinklers  protecting  the  structure  and  overall  area 
may  be  provided  in  accordance  with  criteria  for 
"Ordinary  Hazard,  Group  3"  snowri  in  Reference  2. 

Sample;  Uetermi nation  of  Required  Water  Supply  System  Capacity 

In  the  following  example  of  the  determination  of  required 
water  supply  system  capacity,  four  conditions  have  been  assumed 
as  follows: 

1.  The  largest  combined  flow  rate  required  by  systems 
directly  protecting  hazardous  operations  which  might  be 
activated  as  a  result  of  a  single  incident  is 
considered  to  occur  in  a  ramp  where  two  hardened  water 
curtains  are  activated  requiring  a  total  of  3.03  m^/min 
(800  gpm)j  required  duration  -  15  minutes.  Also,  no 
building  sprinkler  or  standard  deluge  systems  will  be 
activated  by  this  incident. 

2.  The  largest  flow  rate  required  by  any  building 
sprinkler  or*  standard  deluge  system  which  may  be 
activated  as  a  result  of  a  single  incident  (other  than 

'  the  one  described  in  1.  above)  is  2.84  tn^/min  (750 

gpm) i  duration  -  90  minutes. 

3.  Subsequent,  to  either  of  the  above  Incidents,  and  after 
the  water  mains  supplying  the  systems  activated  in  1. 
or  2.  above  have  been  shut  off,  water  should  be 
available  for  simultaneous  operation  of  four  Hydrant 


7 


hose  streams  at  0.95  m3/min  (250  gpm)  each  for  a  period 
of  four  hours. 

4.  Doinestic/process  water  requirements  supplied  by  the 
fire  distribution  system  (see  Item  4  under  heading 
"Water  Supply  Capacity")  are  0.57  m3/min  (150  gpm) 
during  the  operation  of  the  systems  described  in  1,  or 
and  3.  above, 

Capacity  Calculation  (for  conditions  assumed  above). 

1.  Water  volume  required  for  1.  above:  3.03  m3/min  x  15 
min  =  45.4  m3  (12,000  gal ). 

2.  Water  volume  required  for  2.  above:  2.84  m3/min  x  90  = 

255.6  m3  (67,500  gal). 

3.  Water  volume  required  for  3.  above:  (0.95  x  4)m3/min  x 
240  min  =  912  m3  (240  000  gal). 

4.  Total  vo1 ume  required  for  fire  fighting:  255,6  +  912  = 

1.167.6  m3  (308,000  gal)  (use  only  the  larger  of  Items 
1.  and  2.  above  -  in  ..his  example,  Item  2). 

5.  Water  volume  required  for  4.  above:  0.57  m3/min  x  330 
min  =  188  m3  (^>9 ,300  gal)  (duration  corresponds  to 
duration  of  kern  2.  plus  duration  of  Item  3). 

6.  Total  water  volume  required:  (Item  4,  plus  Item  5.)  = 

1,167.6  +  188  ^  1,355.6  if.3  (357,500  ga'i). 

Site  Distribution  System 

The  design  of  the  fire  protection  .water  attribution  system 
should,  as  a  minimum,  conform  with  the  requirements  of  NKPA 
Standard  ho.  24  (Ref  i). 

The  main  distribution  line  should  form  a  complete 
sectionallzed  loop  through  the  facility  or  any  large  area  within 
the  facility,  sized  to  provide  the  flows  and  t assures  required, 
with  flow  from  one  direction  only.  In  no  case  should  the  loop 
pipe  size  be  smaller  than  15. ,24  cm  (6  in).  In  any  arrangement 
where  a  main  or  branch  of  the  main  is  dead-ended,  it  shall  be 
increased  to  at  least  one  size  larger  then  the  calculated  size 
(to  compensate  for  the  likelihood  of  greater  sedimentation  and 
incrustation  in  a  dead-ended  main).  Wherever  possible,  the  main 
distribution  loop  should  be  supplied  from  two  independent  water 


sources,  each  of  which  can  provide  the  required  flow  rate,  flow 
pressure  and  flow  duration. 

Protection  Against  Effect  of  Line  Rupture 


Wherever  a  branch  supply  from  the  main  fire  line  enters  a 
building,  ramp  or  other  facility  where  the  possibility  of 
explosion  exists,  provision  should  be  made  to  minimize  the  loss 
of  main  pressure  due  to  the  rupture  of  the  supply  line  in  or 
adjacent  to  the  area  of  the  explosion.  A  method  to  accomplish 
such  pressure  loss  limitation  is  described  below: 

A  rate-of-flow  device  should  be  installed  iri  the  water 
supply  line  to  the  facility  upstream  of  any  part  of  the  line 
subject  to  such  rupture.  The  device  should  be  adjustable,  and 
should  be  set  to  limit  the  flow  through  the  line  to  a  maximum  of 
120  to  130  percent  of  the  calculated  flow  required  for  the 
extinguishing  system  involved.  The  device  must  be  such  that  any 
operational  failure  will  cause  it  to  go  to  its  fully  open 
position,  In  the  event  of  a  complete  rupture  of  the  downstream 
line,  this  device  will  limit  the  flow  through  the  open  end  to  the 
pre-set  value,  thereby  preventing  the  severe  pressure  drop  in  the 
main  which  could  be  caused  by  flow  through  the  open  end  of  the 
ruptured  line. 

.  The  rate-of-flow  device  should  be  located  exterior  to  and  at 
a  sufficient  distance  from  the  structure  It  serves  to  insure  its 
protection,  When  installed  underground,  it  should  oe  enclosed  in 
a  pit  (pit  shall  be  frostproof  when  required  by  climatic 
conditions).  A  manual  shut-off  valve  of  an  indicating  type  (such 
as  an  outside  stem  and  yoke  or  post  indicator  valve),  sealed  or 
locked  in  the  open  position,  should  be  provided  upstream  of  the 
rate-of-flow  device  to  permit  maintenance,  and  a  test  connection 
should  be  installed  downstream  which  will  allow  periodic  testing 
of  the  device's  performance  at  its  full  rated  flow.  Provisions 
should  be  made  for  the  safe  disposal  of  the  water  discharged 
during  testing. 

further  discussion  of  rate-of-flow  devices  and  examples  of 
their  use  are  included  in  this  report  in  the  section  entitled 
"Hardened  Water  Curtains'4,  while  Appendix  C  contains  examples  of 
available  rate-of-flow  devices. 
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EXTINGUISHING  SYSTEMS 


General 

This  section  presents  an  overview  of  the  various  types  of 
fire  extinguishing  systems  with  a  brief  description  of  their 
operation,  and  general  criteria  to  assist  in  the  selection  of 
the  type  best  suited  for  a  particular  application. 

Adaptations  of  some  of  these  basic  systems  for  special 

hazards,  and  other  specialized  extinguishing  systems  arq 
described  in  the  sections  of  this  report  titled  "Systems  for 
Special  Hazards"  and  "Hardened  Systems". 

The  standards  listed  below  and/or  referred  to  in  this 

section  shall  be  considered  to  be  minimum  requirements  as 
general  criteria  for  the  design  of  standpipe  systems,  fire 

extinguisher  installations,  and  various  types  of  installed 
extinguishing  systems.  Specific  criteria  or  directives  for 
particular  applications  will  take  precedence  over  ary  criteria 
included  in  this  section. 

A.  National  Fire  Codes  (Ref  1): 

1.  Standard  No.  13  -  Sprinkler  Systems 

2.  Standard  No.  15  -  Water  Spray  Fixed  Systems 

3.  Standard  No.  16  -  Foam-Water  Sprinkler  and  Spray 

Systems 

4.  Standard  No.  12A  -  Kalon  1301  Systems 

5.  Standard  No.  12  -  Carbon  Dioxide  Systems 

6.  Standard  No.  14  -  Standpipe  and  Hose  Systems 

7.  Standard  No.  10  -  Portable  Fire  Extinguisher 

B.  AMCR  305-100,  Chapter  12  (Ref  6). 

C.  TM  5-012-1,  Sections  5,  C  and  7  (Ref  2). 

Underwriters'  Laboratories,  Inc.,  ( UL )  annually  publishes 
a  Fire  Protection  Equipment  list  (Pef  9),  which  includes 
devices,  materials  and  equipment  approved  by  UL  for  various 
types  of  fire  extinguishing  systems,  with  manufacturers  names 
and  addresses. 
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The  Factory  Mutual  System,  (FM)  annually  publishes  an 
Approval  Guide  (Ref  10),  which  is  similar  to  the  Underwriters’ 
Laboratories'  Fire  Protection  Fquipment  List,  This  guide 
includes  devices,  materials  and  equipment  approved  by  Factory 
Mutual  System  for  fire  extinguishing  systems. 

Materials,  devices  and  equipment  to  be  used  in  any  fire 
extinguishing  installations  should  be  limited  to  those  listed 
in  the  UL  Fire  Protection  Equipment  List  and/or  the  FM 
Approval  Guide,  except  where  the  item  is  in  a  category  not 
covered  in  these  publications. 

Automatic  Sprinkler  Systems 

Met -Pipe  Systems 

Wet -pipe  systems  are  used  where  there  is  no  danger  of 
water  freezing  in  the  pipes  in  the  protected  area  or  other 
parts  of  the  distribution  systems,  and  there  are  no  special 
conditions  which  would  require  other  types  of  systems.  In 
this  type  of  system,  water  under  supply  system  pressure  is 
released  when  the  fusible  link  on  a  sprinkler  head(s)  in  the 
vicinity  of  a  fire  reaches  its  melting  temperature. 

Where  a  small  portion  of  an  area  (involving  20  sprinklers 
or  less)  protected  by  a  wet-pipe  system  may  be  subjected  to 
freezing  temperatures,  that  part  of  the  piping  system  can  be 
filled  with  an  antifreeze  solution.  Provisions  must  be  made 
to  prevent  contamination  of  the  domestic  water  supply,  where 
applicable,  and  for  testing  and  maintaining  the  required 
concentration  of  antifreeze,  and  refilling  the  system  with 
antifreeze  after  operation  or  leakage. 

Some  typical  applications  for  wet-pipe  sprinkler  systems 
in  both  administrative  and  manufacturing  areas  in  munitions 
facilities  are: 

1.  Office  and  toilet  areas. 

2.  Inert  material  storage  areas. 

3.  Bag  making  areas  (bags  for  propellant  charges). 

4.  Maintenance  areas. 

5.  Building  protection  where  hazardous  operations  have 
special  protection  systems. 
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Dry-Pipe  Systems 


Dry-pipe  systems  are  used  in  areas  subject  to  freezing 
temperatures.  In  a  dry-pipe  system,  the  piping  network 
downstream  from  a  dry-pipe  valve  contains  air  (or  inert  gas) 
under  pressure.  When  a  fire  opens  a  sprinkler,  the  resulting 
loss  in  pressure  opens  the  dry-pipe  valve,  allowing  water  to 
flow  to  the  opened  sprinkler.  Since  there  is  a  delay  caused 
by  the  travel  of  the  water  from  the  dry-pipe  valve  to  the  open 
sprinkler,  a  dry-pipe  system  should  be  limited  to  a  total 
piping  system  capacity  of  2.84  m^  (750  gal)  for  each  dry-pipe 
valve. 

Dry-pipe  valves  are  designed  so  that  a  given  air  pressure 
in  the  piping  system  will  hold  back  a  higher  water  pressure 
under  the  valve  clapper.  Dry-pipe  valves  are  available  with 
differential  pressures  (water  to  air)  in  the  ranges  of  5  or  6 
to  1  (ordinary  differential)  and  1.0  or  1.2  to  1  (low 
differential).  The  low  differential  type  is  generally  used 
only  where  there  might  be  a  problem  with  debris  entering  the 
system  as  a  result  of  the  carrying  force  of  water  at  the 
higher  velocities  associated  with  operation  of  ordinary 
differential  dry-pipe  valves.  To  decrease  the  possibility  of 
accidental  tripping,  air  pressure  in  the  system  is  usually 
maintained  at  103.4  to  137.9  kPa  (15  to  20  psi )  higher  than 
the  tripping  pressure.  Most  manufacturers  of  dry-pipe  valves 
have  available  quick-opening  devices  (called  accelerators  or 
exhausters)  that  may  be  used  in  conjunction  with  their  valves 
to  shorten  the  response  time  of  the  dry-pipe  system.  These 
devices  sense  the  rate  of  drop  in  air  pressure  characteristic 
of  a  single  opened  sprinkler,  and  either  trip  the  valve  before 
the  air  pressure  has  dropped  to  the  trip  level,  or  open  an 
auxiliary  valve  to  allow  the  air  to  escape  at  a  more  rapid 
rate* 


Because  of  the  slower  response  time  as  compared  with  a 
wet-pipe  system,  dry-pipe  systems  should  be  considered  only 
where  freezing  is  a  possibility.  Dry-pipe  systems  would  be 
used  in  the  same  type  of  applications  where  wet-pipe  systems 
are  used  and  there  is  danger  of  freezing. 

Pre-Action  Systems 

Pre-action  systems  are  basically  the  same  as  dry-pipe 
systems,  except  that  the  wa ter  control  valve  is  opened  by  the 
operation  of  a  fire  detection  system  independently  of  the 
fusing  of  a  sprinkler.  Since  the  response  time  of  fire 
detectors  is  more  rapid  than  that  of  sprinklers,  water  is 
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available  at  the  site  o*  the  *ire  sooner  than  it  would  be  with 
an  ordinary  dry-pipe  system.  It  is  also  common  practice  to 
maintain  a  low  air  pressure  in  the  dry  section  of  the  piping 
system,  designed  so  that  a  small  pressure  drop  due  to  air 
leakage  will  provide  a  trouble  signal.  A  pre-action  system 
should  be  limited  to  a  maximum  of  1,0(10  sprinklers  supplied  by 
one  pre-action  valve. 

Pre-action  systems  may  be  used  for  applications  where 
dry-pipe  systems  are  required,  but  quicker  response  times  are 
needed,  for  example,  in  a  long,  unheated  ramp.  They  are  also 
suitable  where  it  is  especially  important  to  avoid  damage  from 
water  due  to  leakage  or  breakage  of  the  piping  system  or 
sprinklers. 

Under  very  special  conditions,  a  pre-action  system  may  be 
designed  with  a  built-in  delay  between  detector  actuation  and 
opening  of  the  water  control  valve.  This  arrangement  permits 
an  operator  time  to  abort,  the  operation  at  his  discretion  if 
he  can  determine  that  there  has  been  a  false  signal,  or  the 
circumstances  are  such  that  the  application  of  water  is 
undesirable. 

Deluge  Systems 

A  deluge  system  is  essentially  the  same  as  a  pre-action 
system,  except  that  the  sprinklers  or  nozzles  ore  of  the  open 
type.  When  the  water  control  valve  is  opened  by  the  fire 
detection  system,  water  flows  through  all  the  sprinklers  or 
nozzles  in  the  system. 

Water  control  valves  for  deluge  systems  may  be 
electrically,  pneumatically  or  hydraulically  operated  or  may 
be  released  by  an  explosive  device. 

Deluge  systems  are  used  when  rapid  propagation  of  a  fire 
can  he  expected  because  of  the  nature  of  the  materials 
involved,  or  where  the  configuration  of  the  structure  Is  such 
that  heat  from  a  fire  may  be  deflected  by  drafts  and, 
therefore,  might  not  actuate  ordinary  closed  sprinklers 
located  above  the  site  of  the  fire. 

Deluge  systems  as  applied  in  munitions  facilities  are 
generally  of  the  ultra  high-speed  type  discussed  in  the 
section  titled  "Systems  for  Special  Hazards".  Standard  deluge 
systems  in  munitions  facilities  are  most  commonly  used  in 
areas  such  as  paint  spray  and  paint  storage  areas. 


Water  Spray  Fixed  Systems 


Water  spray  fixed  systems  are  essentially  similar  to 
deluge  systems,  but  use  specialized  types  of  nozzles  in  order 
to  obtain  spray  patterns  to  suit  the  particular  area  or 
surface  being  protected.  These  systems  are  used  mainly  for 
the  protection  of  flammable  fluid  tankage  and  piping  systems, 

and  electrical  equipment  such  as  transformers,  oil  switches 

and  rotating  electrical  machinery. 

Foam  Water  Sprinkler  and  Spray  Systems 

Foam  water  sprinkler  and  spray  systems  are  essentially 
similar  to  water  sprinkler  or  spray  systems  in  design,  with 
the  added  capability  of  introducing  a  foam-forming  concentrate 
into  the  water  supplied  to  the  distribution  piping  of  the 
system.  Foam  has  been  found  to  be  superior  to  water  for 

extinguishment  of  fires  involving  flammable  or  combustible 
fluids. 

The  foam  concentrate  is  added  to  the  water  in  a 

pre-determined  concentrate-to-water  ratio  by  the  use  of 
balanced  pressure  proportioning  systems  incorporating  foam 
concentrate  pumps,  pressure  control  valves,  Venturi -type 
controllers  and/or  pressure  tanks.  As  the  mixture  of  water 
and  foam  concentrate  is  discharged  from  the  sprinkler  head  or 
nozzle,  air  mixes  with  the  solution  to  form  foam. 

Design  Requirements 

Design  requirements  for  the  various  types  of  automatic 
sprinkler  and  spray  systems  described  above  are  covered  in 
NFPA  Standards  Nos.  13,  15,  16  (Ref  1)  and  AMCR  3PS-100  (Ref 
(*).  Except  as  previously  qualified  in  this  section,  these 
requirements  should  be  conformed  to  in  the  design  of  such 
systems  for  munitions  facilities. 

In  general,  with  the  possible  exception  of  small  areas 
involving  light  hazard  occupancy,  the  piping  systems  required 
for  a  sprinkler  installation  should  be  sized  based  on  the 
hydraulic  design  methods  prescribed  in  NFPA  Standard  Mo.  13 
(Ref  1)  rather  than  on  the  pipe  schedules  shown  in  the  same 
publication.  Hydraulic  design  will  result  in  more  uniform 
water  application  rates  over  the  protected  areas,  more 
efficient  use  of  the  available  water  supply,  and  in  many 
instances,  will  prove  to  be  more  economical. 
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Ha  Ion  Systems 


t; 


Halogenated  fire  extinguishing  agents  are  hydrocarbon 
compounds  in  which  hydrogen  atoms  have  been  replaced  by 
halogen  atoms,  resulting  in  compounds  which  are  non-flainmable 
(as  opposed  to  the  hydrocarbons  from  which  they  derive)  and 
have  flame  extinguishing  characteristics.  The  reason  for  the 
effectiveness  of  halogenated  agents  in  fire  extinguishment  is 
not  completely  understood.  Their  effectiveness  is  greater 
than  could  be  expected  on  the  basis  of  smothering  and  heat 
removal  only;  it  is  surmised  that  they  chemically  inhibit  the 
combustion  process  in  some  way. 

The  halogenated  agent  in  most  common  use  in  fixed 
extinguishing  systems  is  Halon  1301  (bromotrifluoromethane, 
BrCF3).  This  compound  has  relatively  low  toxic  effects  on 
humans  and  insignificant  corrosive  effects  on  commonly  used 
construction  metals,  and  since  it  generally  vaporizes  rapidly 
in  a  fire,  it  does  not  present  any  important  clean-up 
problems, 

Halon  1301  may  be  employed  in  a  local  application  system 
(discharging  directly  on  the  burning  material)  or,  if  the 
hazard  is  in  an  enclosed  space,  in  a  total  flooding  system 
(where  the  enclosure  can  be  filled  with  the  required  Halon 
concentration). 

Total  flooding  systems  may  be  of  the  piped  type,  with 
Halon  storage  units  located  near  the  protected  areas,  or  the 
modular  type,  where  one  or  more  storage  units  are  located 
within  the  protected  area  and  discharge  directly  Into  the 
involved  space  without  any  additional  piping.  In  both  types 
of  systems,  release  of  the  Halon  is  effected  by  actuation  of  a 
fire  detection  system  (see  section  on  detection  systems).  See 
Appendix  C  for  representative  available  Halon  systems. 

Halon  is  not  suitable  for  use  on  propellants,  explosives 
or  other  materials  which  contain  their  own  oxidizing  agent, 
because  of  its  Inherent  cleanliness  as  an  extinguishing  agent, 
total  flooding  Halon  systems  may  be  used  for  the  protection  of 
computer  rooms  and  motor  control  centers  in  munitions 
facilities. 

Compared  with  total  flooding  carbon  dioxide  systems  for 
these  applications,  Halon  systems  generally  would  have  a  lower 
initial  cost  (but  a  higher  recharging  cost),  and  can  be 
expected  to  be  somewhat  less  effective  against  deep-seated 
fires  due  to  the  lower  concentrations  of  Halon  required  by 
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NFPA  Standards  as  related  to  the  concentrations  of  carbon 
dioxide  required  by  these  standards. 

Design  requirements  and  general  information  for  Halon 
1301  systems  are  covered  in  NFPA  Standard  No.  12A  (Ref  1). 
Except  as  previously  qualified  in  this  section,  these 
requirements  should  be  conformed  to  in  the  design  of  such 
systems  for  munitions  facilities. 

Carbon  Dioxide  Systems 

Carbon  dioxide  extinguishing  systems  are  used  mainly  for 
protection  against  flammable  liquid  fires  and  fires  in 
electrical  equipment,  and  have  the  advantages  of  requiring  no 
clean-up  operations  and  of  doing  little,  if  any,  damage  to 
equipment.  Such  systems  are  of  either  the  local  application 
type  (where  the  surface  of  a  flammable  liquid  is  covered  with 
carbon  dioxide  discharge  for  a  long  enough  time  to  assure 
extinguishment  of  the  fire)  or  the  total  flooding  type  (where 
an  enclosure  is  flooded  with  enough  carbon  dioxide  to  create 
and  maintain  an  inert  atmosphere  until  extinguishment  is 
completed).  Carbon  dioxide  systems  may  be  actuated  manually 
or  automatically  by  a  fire  detection  system  (see  section  on 
detection  systems). 

Carbon  dioxide  is  not  a  suitable  agent  for  extinguishment' 
of  fires  involving  propellants,  explosives  or  other  materials 
which  contain  their  own  oxidizing  agents.  Total  flooding 
carbon  dioxide  systems  may  be  used  as  an  alternative  to  Halon 
for  the  protection  of  motor  control  centers  and  computer  rooms 
in  munitions  facilities.  See  discussion  of  Halon  systems  for 
comparison  of  these  systems. 

Design  requirements  for  and  general  information  on  carbon 
dioxide  systems  are  covered  in  NFPA  Standard  No.  12  (Ref  1). 
Except  as  previously  qualified  in  this  section,  these 
requirements  should  be  conformed  to  in  the  design  of  such 
systems  tor  munitions  facilities. 

Standpipe  and  Hose  Systems 

Standpipe  and  hose  systems  are  a  method  of  making  fire 
extinguishing  water  readily  available  within  a  building  for 
manual  application  by  building  occupants  or  Fire  Department 
personnel.  Such  a  system  consists  basically  of  a  water 
distribution  system  inside  the  building,  supplied  from  a 
reliable  water  source,  with  hose  stations  strategically 
located  throughout  the  building.  Hose  stations  for  use  by 
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building  occupants  are  generally  limited  to  30.5  m  (100  feet) 
of  3.81-cm  (1-1/2-in)  hose.  Hose  stations  for  use  by  trained 
personnel  would  have  connections  for  6.35-cm  (2-1/2-in)  hose, 
and  may  also  be  provided  with  an  easily  removable  adapter  for 
3.81-cm  (1-1/2-in)  hose  to  be  used  by  building  personnel 
before  the  Fire  Department  arrives. 

In  munitions  facilities,  standpipe  and  hose  systems  may 
be  used  in  administrative,  inert  material  warehouse,  and 
maintenance  buildings  as  a  supplement  to  or,  less  preferably, 
in  place  of,  ordinary  sprinkler  systems. 

Design  requirements  for  and  general  information  on 
standpipe  and  hose  systems  are  covered  in  NFPA  Standard  No.  14 
(Ref  1).  Except  as  previously  qualified  in  this  section, 
these  requirements  should  be  conformed  to  in  the  design  of 
such  systems  for  munitions  facilities. 

Portable  Fire  Extinguishers 

Portable  fire  extinguishers  are  primarily  suitable  for 
use  where  the  possibility  exists  of  discovering  a  fire  in  Its 
earliest  stages,  and  provide  a  relatively  inexpensive  first 
line  of  defense.  Extinguishers  are  available  in  varying  sizes 
using  water,  carbon  dioxide,  Halon  1211,  Halon  1301,  or 
various  dry  chemicals  as  extinguishing  agents.  Selection  of 
size  and  type  of  units,  and  their  distribution  in  the  areas 
involved  should  take  Into  account  (1)  the  types  of  hazards 
involved,  (2)  the  type  of  personnel  likely  to  he  using  them, 
(3)  the  physical  environment,  (4)  health  and  operational 
safety  considerations.  Carefully  selected  portable 
extinguishers  may  be  used  in  any  building  or  area  in  munitions 
facilities  not  protected  by  an  ultra  high-speed  extinguishing 
system  and  where  the  timely  use  of  such  an  extinguisher  could 
prevent  the  spread  of  a  small  fire. 

Guidelines  for  selection  and  distribution  of  portable 
fire  extinguishers  are  covered  in  NFPA  Standard  No.  10  (kef  1) 
and  AMCR  385-100  (Ref  6). 


DETECTION  SYSTEMS 


General 


Titis  section  presents  an  overview  of  the  various  types  of 
fire  detection  systems,  with  a  brief  description  of  their 
operation  and  general  criteria  to  assist  in  the  selection  of 
the  type  of  system  best  suited  for  a  particular  application. 

Standard  No.  72E  (Ref  1)  covers  minimum  performance, 
location,  mounting,  testing  and  maintenance  requirements  for 
automatic  fire  detectors.  The  design  of  automatic  fire 
detection  systems  should,  as  a  minimum,  conform  with  the 
latest  edition  of  this  standard.  To  the  extent  possible, 
materials,  equipment  and  devices  incorporated  in  these  systems 
should  be  items  listed  in  either  the  Ul  Eire  Protection 
Equipment  List  (Ref  9)  or  the  EM  Approval  Guide  (Ref  10). 

It  is  very  important  that  great  care  be  exercised  in  the 
selection  of  the  type  of  detector  to  he  used,  and  Us 
sensitivity  adjustment,  i  .  order  to  minimize  the  occurrence  of 
false  alarm  signals  and/or  false  discharge  without  sacrificing 
the  prompt  detection  of  an  actual  fire  condition. 

Detection  Devices 

Heat  detectors 

Fixeo  Temperature  Detectors 

Fixed  temperature  detectors  are  suitable  in  ares  where 
violent  temperature  fluctuations  usually  exist,  but 
temperatures  do  not  exceed  a  normal  fixed  level.  This 

detector  functions  well  with  a  slow,  smoldering  fire  where  the 
ambient  temperature  may  not  rise  rapidly  enough  to  activate  a 
rate-of-rise  detector.  The  fixed  temperature  detector  sensing 
elements  may  be  either  (l)  bimetallic,  (2)  electrical 
conductivity,  (3)  fusible  alloy,  (4)  heat-sensitive  cable  or 
(S)  liquid  expansion. 

Rate-ef-Hise  Heat  Detectors 

Kale-of-rise  neat  detectors  are  suitable  in  areas  where 
normal  temperature  fluctuations  exist.  When  a  fire  occurs, 
tec  sensing  element  responds  immediately  if  the  rise  in 
temperature  exceeds  a  minimum  pre-established  rate. 
Rate-of-rise  heat  detector  sensing  elements  way  be  (1) 
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pneumatic  tubing,  (2)  pneumatic  spot-type  or  (3) 
thermo-electric  effect. 

Combination  of  Rate-of-Rise  and  Fixed  Temperature 

Detectors  (Rate  Compensation  Detectors) 

These  detectors  utilize  two  distinctly  independent 
elements  to  detect  fire  by  rate-of-rise  and  fixed  temperature. 
The  advantage  of  this  dual -element  type  of  detector  is  that 
one  detector  can  cover  a  much  larger  area  than  the  single 
element  detectors  described  previously.  It  is  possible  to 
obtain  the  dual-type  detector  with  a  visual  indicator  which 
automatically  determines  and  indicates  which  of  the  two 
elements  has  been  activated. 

Requirements  for  heat  detectors  are  given  in  Chapter  3  of 
Standard  No.  72E  (Ref  1). 

Smoke  Detectors 


Ionization-Type  Smoke  Detectors 

These  detectors  operate  on  the  principle  of  detecting 
ionized  particles  of  air  resulting  from  the  presence  of  smoke 
particles,  This  is  accomplished  long  before  visible  smoke  or 
heat  is  produced  in  sufficient  quantities  to  actuate 
conventional  fire  detectors,  and  thus  this  type  of  detector 
will  sound  an  alarm  and/or  actuate  fire  protection  equipment 
sooner  than  other  types  cf  detectors.  As  the  detector 
operates,  an  alarm-indicating  light  will  come  up  and 
electrically  lock  in.  The  detector  relay  must  then  be  reset 
to  restore  it  to  operational  condition. 

Ionization  detectors  are  extremely  sensitive  and 
generally  should  not  be  used  in  spaces  where  high  ambient 
concentrations  of  combustion  products  may  be  expected,  as  for 
example,  manufacturing  areas  involving  welding  or  other 
combustion-producing  equipment,  or  In  garages.  Care  must  be 
taken  in  locating  and  adjusting  the  unit  so  as  not  to  cause 

unnecessary  false  alarms, 

♦ 

Photo-Electric  Smoke  Detectors 

These  detectors  are  Intended  primarily  for  use  in  areas 
where  it  is  not  practical  to  use  the  ionization  type  due  to  a 
normal  high  ambient  level  of  combustion  gases.  Photo-electric 
detection  should  not  be  used  where  there  may  be  normally  high 
levels  of  dust  or  other  particulates  in  the  air,  which  might 
cause  false  signals.  It  operates  on  the  principle  of 
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u  iliziny  smoke  to  obstruct  and  reflect  a  standard  light 
source  into  a  photo-electric  coll.  Tha  photo  cell  will 
operate  a  relay  to  sound  an  alarm,  and  the  relay  must 
subsequently  be  reset  to  restore  it  to  operational  condition. 
This  type  of  smoke  detection  element  is  generally  combined 
into  a  single  unit  with  a  fixed  temperature  detection  element 
acting  as  a  backup,  providing  the  capability  of  early 
detection  of  either  a  smoldering  low  temperature  type  of 
ignition,  or  an  ignition  producing  high  early  heat. 
Requirements  for  smoke  detectors  are  given  in  Chapter  4  of 
Standard  No,  72E  (Ref  1). 

Flame  Detectors 


Infra-Red  Detectors 

These  detectors  instantly  sense  infra-red  radiation 
emanating  from  flames.  They  are  intended  for  use  in  areas  of 
quickly  developing  fires  where  ignition  is  almost 
instantaneous,  in  high-ceiling  areas  and  in  high-air-movement 
areas.  The  sensitivity  of  this  type  of  detector  can  be 
selected  for  a  pre-determined  time  of  sustained  flame 
flickering  to  prevent  undesired  false  alarms. 

Ultra-Violet  Detectors 

These  detectors  will  "see"  the  ultra-violet  radiation 
emitted  from  all  types  of  flames  and  yet  are  completely 
insensitive  to  visible  and  infra-red  radiation  and 
unresponsive  to  temperature,  sunlight  and  other  common  sources 
of  illumination.  This  unit  Is  essentially  a  high-gain 
electronic  tube  which  permits  current  to  flow  between  anode 
and  cathode  only  when  ultra-violet  radiation  of  sufficient 
intensity  is  present,  and  operates  an  alarm  relay,  When 
radiation  is  no  longer  present,  the  relay  resets  Itself. 
Ultra-violet  detectors  are  sensitive  to  gamma  radiation, 
x-rays  and  arc-welding  emissions.  Where  such  sources  may  be 
encountered  and  ultra-violet  detectors  are  otherwise 
desirable,  the  detector  manufacturer's  recommendations  should 
be  followed  as  to  location,  aiming  and  adjustment  of  the  units 
to  minimize  the  possibility  of  false  alarms. 

Requirements  for  flame  detectors  are  given  in  Chapter  6 
of  standard  No.  72E  (Ref  I). 


-20- 


Combined  Detectors 


Combined  Smoke  and  Heat  Detector  System  (Beam  Master) 

This  system  uses  the  principle  of  a  laser  beam  to  combine 
both  smoke  and  heat  detection.  It  consists  of  two  units,  a 
pulse  transmitter  emitting  infra-red  rays,  and  a 
photo-sensitive  receiver  positioned  at  a  maximum  range  of  100 
meters.  When  the  pulsating  beam  is  attenuated  by  smoke,  or 
the  air's  refractive  index  is  changed  by  rising  heat  waves, 
relays  are  activated  to  sound  alarms  and/or  operate  equipment. 
The  advantage  of  this  type  of  detector  is  that  one  unit  can 
protect  an  area  equivalent  to  12  smoke  detectors  or  24  heat 
detectors  at  their  maximum  coverage,  and  is  particularly 
suitable  for  protecting  areas  with  ceiling  heights  of  4.25  m 
(14  ft)  or  more  where  air  currents  could  delay  actuation  of 
conventional  smoke  or  heat  detectors. 

Control  and  Alarm  Panels 


Smoke  and  Fire- Indicating  Panels 

These  panels  come  complete  with  indicating  lights  for 
power  on,  fire,  trouble  lights,  and  a  built-in  trouble  buzzer. 
Relays  are  also  provided  for  any  necessary  action,  such  as 
operating  extinguishing  systems,  closing  fire  doors,  shutting 
off  fans,  operating  dampers,  shutting  down  conveyors,  etc., 
Instantly  and  automatically.  There  Is  virtually  no  limit  to 
the  number  of  detectors  that  can  be  connected  to  one  panel. 

Zone  Panels 


These  panels  are  used  when  it  Is  desired  to  divide  the 
protected  area  into  sections  or  zones.  A  single  panel  can 
cover  four  zones,  provide  visual  indication  of  the  zone 
affected,  and  contain  relays  for  the  operation  of 
fire-extinguishing  equipment  in  the  affected  zone.  Several 
zone  panels  can  be  connected  to  one  control  panel. 

Remote  Annunciator  Panels 
• 

These  panels  can  be  installed  at  a  central  location,  such 
as  at  a  master  control  room,  and  can  give  duplicate  indication 
of  all  signals  appearing  on  the  zone  and  control  panels.  An 
Internal  buzzer  is  provided  to  alert  the  operator  In  case  of 
trouble. 
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Telephone  Alarm  Signals 

Telephone  alarm  signals  can  be  sent  over  telephone  lines 
to  the  local  Fire  Department  or  to  a  fire  dispatcher.  This 
can  be  done  by  utilizing  contacts  on  any  of  the  three  types  of 
panels  indicated  above. 

Available  Equipment 

Some  representative  examples  of  available  detection 
system  components  are  contained  in  the  Appendices  A  and  B. 
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POWER  SUPPLY 


General 


This  section  presents  a  summary  of  the  special 
requirements  for  the  electrical  supply  feeding  systems  and 
components  of  systems  involved  in  fire  detection,  alarm  and 
control . 

Emergency  Power  Supply 

All  equipment  required  for  fighting  and  controlling 
fires,  such  as  fire  pumps,  motor-operated  valves,  sprinkler 
systems,  door  releases,  fire  detection  and  alarm  equipment, 
damper  operators,  fan  shut-off  relays,  etc.,  should  be  fed 
from  an  emergency  power  bus.  This  bus  is  normally  fed  from 
the  utility  or  facility  power  feeders.  On  loss  of  normal 
power,  an  emergency  generator,  usually  diesel -driven,  will  be 
automatically  started  and  energize  the  emergency  bus  through 
an  automatic  transfer  scheme. 

Battery  Pack 

The  fire  detection  system,  including  feeders  to  control, 
zone-indicating  and  annunciator  panels,  in  addition  to  being 
fed  from  the  emergency  bus  described  above,  should  be  provided 
with  a  battery  pack.  The  battery  pack  installation  should 
include  a  built-in  transfer  device  and  charger,  and  should 
provide  power  for  the  fire  detection  system  for  24  to  48 
hours.  The  battery  pack  system  should  automatically  take  over 
on  failure  of  both  normal  and  emergency  power,  and  cut  out  on 
restoration  of  power. 

Intrinsically  Safe  Systems 

Electrical  equipment  should  generally  be  located  in  areas 
having  the  lowest  possible  hazard  classification  (see  National 
Electrical  Code,  Article  500  for  classification).  When  it  is 
necessary  to  locate  equipment  in  areas  where  flammable  gases 
or  vapors  may  be  present  (Class  1  locations),  "intrinsically 
safe"*  design  principles  should  be  applied  In  planning  the 
electrical  system. 

This  approach  requires  that  the  electrical  system  be 
incapable  of  releasing  electrical  or  thermal  energy  in  amounts 
sufficient  to  cause  ignition  or  initiate  combustion  at  any 
time.  This  can  be  accomplished  by  applying  the  following 
guidelines: 
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1. 


All  equipment,  conduit  systems  and  wiring  devices 
must  be  specified  as  approved  for  use  (in  accordance 
with  NEC  Article  500)  in  an  area  with  the  particular 
hazard  classification). 

2.  The  area  so  classified  must  be  completely  isolated 
by  the  use  of  seals  in  accordance  with  NEC 
requirements. 

3.  System  voltage  levels  should  be  as  low  as  possible 
and  should  not  exceed  24  volts. 

4.  Required  energy-limiting  components  must  be  located 
outside  the  hazardous  area. 

5.  Battery-operated  apparatus  must  have  the  battery  and 
energy-limiting  components  located  outside  the 
hazardous  environment,  and  be  so  constructed  that  a 
direct  short  circuit  of  the  battery  is  virtually 
impossible. 


SYSTEMS  FOR  SPECIAL  HAZARDS 


General 


This  section  contains  recommended  fire  extinguishing 
systems  and  components  that  are  suitable  for  various  special 
hazards  associated  with  Load,  Assemble  and  Pack  (LAP) 
facilities,  with  brief  descriptions  of  their  operation  and 
general  criteria  to  assist  in  selection  of  the  type  of  system 
best  suited  for  a  particular  application. 

As  far  as  they  are  applicable  to  these  special  systems, 
NFPA  Standards  referred  to  in  sections  of  this  guide  covering 
Site  Water  Supply,  Extinguishing  Systems,  Alarm  and  Detection 
Systems,  and  Power  Supply  should  be  conformed  to  in  system 
design.  To  the  extent  possible,  all  materials,  equipment  and 
devices  incorporated  in  these  systems  should  be  items  listed 
in  either  the  UL  Fire  Protection  Equipment  List  (Ref  9)  or  the 
FM  Approval  Guide  (Ref  10). 

Ultra  High-Speed  Deluge  Systems 

Ultra  high-speed  deluge  systems  generally  utilize  either 
an  infra-red  or  ultra-violet  detector  system  which  will 
respond  within  several  milliseconds  following  surface  Ignition 
within  the  detectors*  field  of  coverage,  and  initiate  water 
flow  In  the  deluge  system  by  actuating  the  deluge  valve.  An 
ultra  high-speed  deluge  system  can  be  assembled  using 
components  from  various  manufacturers,  or  it  can  be  a 
completely  engineered  system  furnished  and  installed  by  a  fire 
protection  equipment  manufacturer, 

“Prlmac**  System  (Grinnell  Corporation) 

An  example  of  an  acceptable  engineered  ultra  high-speed 
fire  protection  system  Is  Grinnell 's  "Primac"  system.  The 
basic  components  of  this  system  are:  one  or  more 

photo-conductive  detection  units;  a  transistorized  amplifier; 
a  water  control  (deluge)  valve  actuated  explosively;  deluge 
discharge  nozzles;  and  supervisory  and  test  devices. 

When  the  detection  system  senses  the  presence  of  radiant 
energy  of  an  intensity  and  wavelength  range  associated  with 
the  initial  Ignition  point,  it  sends  an  amplified  electrical 
signal  which  detonates  the  primer  in  the  control  valve.  The 
primer  explosion  releases  a  latch,  allowing  the  water  supply 
line  pressure  to  open  the  valve  thus  raising  the  priming  water 
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in  the  nozzle  supply  piping  to  line  pressure.  The  line 
pressure  blows  off  the  nozzle  cap  (or  bursts  the  rupture 
discs)  which  had  retained  primary  water  in  the  piping. 

The  total  operation  time  for  this  system  consists  of  two 
phases.  The  first  phase  is  the  time  from  detection  of  fire  to 
firing  of  the  primer,  and  for  the  "Primac"  system,  is  on  the 
order  of  2  to  3  milliseconds  in  length.  The  second  phase  is 
the  time  between  the  firing  of  the  primer  and  the  start  of 
flow  from  the  nozzles,  a  time  period  subject  to  considerable 
variation.  Some  of  the  factors  that  affect  this  "second 
phase"  time  are:  (a)  the  amount  of  entrapped  air  in  the 

primed  piping  system  downstream  of  the  control  valve  (Grinnell 
tests  have  indicated  that  air  pockets  totalling  only  about  5 
percent  of  the  system  volume  will  approximately  double  the 
operating  time),  (b)  water  supply  pressure  (delivery  time  is 
proportional  to  the  square  root  of  the  pressure),  (c)  the 
length  and  configuration  of  the  system  piping  between  the 

control  valve  and  the  nozzles  (the  shorter  and  more  direct  the 

piping,  the  quicker  the  delivery  time). 

Because  of  the  variables  involved  in  the  "second  phase" 
time,  the  complete  operation  time  for  "Primac"  systems  may 

show  considerable  variation,  but  when  the  system  has  been 
properly  designed,  installed  and  tested,  the  total  operation 
time  will  usually  be  between  20  and  200  milliseconds. 

"Pilot-ex"  System  (Automatic  Sprinkler  Corporation  of  America 

Automatic  Sprinkler  Corporation's  "Pilotex"  is  another 
acceptable  engineered  ultra  high-speed  deluge  system.  In  this 
system,  the  spray  heads  (called  "Auto-Spray")  are 
pi  lot -operated  nozzles  that  are  kept  closed  against  supply 
line  pressure  by  water  pressure  in  a  pilot  line.  This  pilot 
system  is  normally  connected  to  the  fire  main  as  a  source  of 
pressure.  The  differential  in  water  pressure  actuating 
surface  areas  (pilot  line  water  pressure  versus  main  supply 
line  pressure)  maintains  the  "Auto-Spray"  head  in  the  closed 
position.  The  fire  detection  system  may  utilize  any  of  the 
detectors  available  (see  section  on  Alarm  and  Detection 
Systems),  but  for  ultra  high-speed  applications,  infra-red  or 
ultra-violet  detectors  would  be  used  to  obtain  rapid  actuation 
of  the  release  system.  The  detection  system  opens  a 
solenoid-operated  relief  valve,  dropping  the  pilot  line 
pressure  and  allowing  fire  main  line  pressure  to  open  all  the 
nozzles  connected  to  the  pilot  system.  The  pilot  line  size 
restriction  is  small  enough  to  prevent  the  pilot  pressure  from 
being  maintained  with  the  relief  valve  in  the  open  position. 
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When  properly  designee,  installed  and  tested,  the 
"Pilotex"  system  is  capable  of  delivering  water  from  the 
nozzles  in  as  little  as  50  milliseconds  after  detection  of 
ignition. 

Cn  "Pilotex"  installations,  it  is  recommended  that  the 
pilot  nozzles  be  provided  with  male  threads  on  the  outlet  side 
permitting  attachment  of  lengths  of  hose  to  facilitate 
periodic  flow  testing.  These  flow  tests  will  reduce  the 
possibility  of  accumulated  deposits  between  the  poppet  and  the 
body  interfering  with  operation  of  the  pilot  nozzle. 

Rupture  Disc  Deluge  Valves 

Both  the  "Primac"  and  "Pilotex"  systems  ultimately  depend 
on  movement  of  mechanical  devices  to  permit  water  to  flow;  in 
one  case,  a  latched  plug  (id  the  (irinnell  "Primac"  control 
valve),  and  in  the  other  ("Pilotex  system),  a  solenoid  relie* 
valve  on  the  pilot  line  and  a  poppet  at  each  nozzle.  Deluge 
valves  using  detonator-actuated  rupture  discs  are  available  in 
a  wide  range  of  sizes.  When  used  in  conjunction  with 

ultra-violet  or  infra-red  flame  detectors,  transistorized 
control  panels  and  a  properly  designed  and  installed  system  of 
water  piping  and  nozzles,  such  equipment  is  capable  of  total 
response  time  of  the  same  order  of  magnitude  as  can  oe 
obtained  with  the  "Primac"  and  "Pilotex"  systems.  Total 

response  time  will  depend  on  whether  ignition  takes  place  on 
or  beneath  the  surface  of  the  hazardous  material,  the  reaction 
time  of  the  detection  system,  the  actuation  time  of  the  deluge 
valve  following  the  signal  from  the  detection  system,  the 

distance  the  water  must  travel  to  the  nozzles,  and  the 

configuration  of  the  piping  system. 

Applications  in  Munition  Manufacturing  Facilities 

Ultra  high-speed  deluge  systems  should  be  provided  at 
each  station  where  operations  are  performed  Involving  high 
hazard  materials  such  as  boostering  explosives  (e.g.,  PLTN, 
tetryl  and  RDX),  bursting  charge  explosives  (e.g.,  amatol, 
Explosive  D,  UBX,  picratol ,  picric  acid,  RDX  compositions, 
TNT  and  tri tonal),  solid  propellants,  black  powder  and  HC 
smoke  mixture. 

Examples  of  the  types  of  operations  that  should  be 
provided  with  ultra  high-speed  deluge  systems  are:  weigh 
feeding  stations,  mixing  and  blending  stations,  screening 
stations,  press  and  pelletizer  stations,  melt  units,  combined 
bag  loading  and  sewing  operations,  powder  loading  stations  and 
drying  ovens. 


Where  operations  are  carried  out  involving  initiating 
explosives  (e.g.,  lead  azide,  lead  styphnate,  mercury 
fulminate,  tetracene)  which  will  detonate  on  ignition,  fire 
extinguishment  at  the  operating  station  is  not  feasible,  but 
the  use  of  deluge  systems  in  adjacent  areas  should  be 
considered  to  prevent  the  spread  of  fire  to  the  sensitive 
materials. 

Design  Requirements  for  Deluge  Systems  at  High  Hazard  Work 
Stations 

Flame  Detectors 

Ultra-violet  flame  detectors  have  been  found  through 
testing  and  use  experience  to  be  preferable  to  infra-red 
sensors  for  rapid  and  reliable  response  to  initial  flaming, 
and  should  be  used  as  the  detection  device  for  ultra 
high-speed  deluge  systems  installed  at  work  stations  in 
munitions  facilities.  In  these  installations,  as  many 
detectors  should  be  provided  as  are  required  to  assure  that 
the  total  area  of  the  work  station  is  within  the  effective 
field  of  coverage  of  at  least  one  detector. 

Nozzles 

Nozzles  should  have  a  full  cone  spray  pattern  and  should 
be  located  as  close  as  possible  to  the  exposed  surface  of  the 
explosive  material.  As  many  nozzles  should  be  used  as  are 
necessary  to  provide  a  minimum  water  application  density  of 
0.12m3/m1n/mz  (3  gpm/ft2)  over  the  involved  area. 

All  nozzles  should  have  rupture  discs  or  oust  caps  which 
will  be  readily  released  by  water  pressure.  The  cap  should  be 
secured  to  its  nozzle  by  a  small  non-ferrous  chain  to  prevent 
its  loss  after  release. 


The  water  control  (deluge)  valve  should  be  located  as 
close  as  possible  to  the  nozzle(s)  to  minimize  the  overall 
response  time,  and  should  be  arranged  to  permit  manual  as  well 
as  automatic  actuation. 
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HARDENED  WATER  CURTAINS 


General 


This  section  covers  criteria  for  a  ramp  fire  protection 
system  intended  to  prevent  the  spread  of  fire  from  one  building 
to  another  through  a  connecting  ramp.  Such  system,  called  a 
"hardened  water  curtain",  is  intended  for  installation  in  the 
portion  of  the  ramp  adjacent  to  the  building.  The  system  is 
designed  to  withstand  the  effects  of  blast  and  fragmentation 
associated  with  an  explosion  in  the  material  being  conveyed 
through  the  ramp  and  extinguish  the  resulting  fire.  Included  at 
the  end  of  this  section  is  a  brief  discussion  of  the  use  of 
firebreaks  in  ramps  where  hardened  water  curtains  or  other 
automatic  extinguishing  systems  are  not  provided. 

Tests  conducted  by  Southwest  Research  Institute  (Ref  11) 
indicate  that  the  systems  described  in  this  section  can  survive 
the  detonation  of  27.3  kg  (60  lb)  of  Composition  B  contained  in  a 
box  on  a  roller  conveyor,  or  loose  Composition  B  on  a  Serpentix 
conveyor,  and  extinguish  the  resulting  fire  within  approximately 
1/2  minute  after  detection  with  recovery  of  measurable  amounts  of 
the  explosive  material  unburned. 

In  addition,  this  same  test  program  Indicated  that  with 
suitable  shielding  of  exposed  parts,  such  systems  will  survive 
the  explosion  of  sixteen  105-nm  projectiles  on  a  wheeled  conveyor 
cart  and  extinguish  resulting  fires. 

The  terminology  "water  curtain"  or  "water  curtain  module"  as 
used  in  this  section  means  a  system  of  piping  and  nozzles  which 
will  deliver  directed  sprays  of  water  over  a  15.2-m  (50-ft) 
length  of  the  connecting  ramp  measured  outward  from  the  ramp's 
plane  of  entrance  to  the  building. 

The  hardened  system  is  comprised  of  a  hardened  water 
curtain,  special  valving,  and  a  fire  detection  system,  all  as 
described  in  the  following. 

Hardened  Water  Curtain 

A  hardened  water  curtain  module  (Fig  1  and  Fig  2)  is  defined 
as  a  water  delivery  system  which  consists  of  three  major 
component  parts:  (1)  uprisers  with  attached  spray  nozzles;  (2)  a 
water  supply  piping  system  with  drain  and,  where  needed,  refill 
systems;  and  (3)  control  valving.  Each  module  is  hydraulically 
designed  in  accordance  with  its  specific  application  and  the 
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water  pressure  available  in  the  main  facility  water  loop 
(hereafter  referred  to  as  the  main  water  loop).  Figure  1  and 
Figure  2  show  examples  of  water  curtain  modules  where  the  water 
deluge,  operating  in  the  conveyor  ramps,  is  capable  of  putting 
out  a  fire  resulting  from  an  explosion  of  the  conveyed  material, 

Uprisers 

An  upriser  (Fig  3)  is  the  terminus  of  the  water  curtain 
piping  with  attached  nozzles  through  which  the  water  delugs  is 
delivered.  A  minimum  of  five  uprisers  are  suggested  for  each 
module,  located  on  3.8-m  (12,5-ft)  centers  along  one  side  of  the 
ramp,  with  every  part  of  the  protected  area  receiving  water  spray 
coverage  from  at  least  two  nozzles.  One  or  two  nozzles  are 
located  at  the  top  of  each  upriser  on  a  "tree"  consisting  of  one 
elbow  and  two  street  elbows  (for  an  upriser  with  one  nozzle),  or 
one  pipe  tee  and  four  street  elbows  (for  an  upriser  with  two 
nozzles) . 

Nozzles 


The  nozzles  to  be  used  should  be  full  cone  spray  type  with 
rupture  disc  or  blow-off  cap  which  will  be  readily  released  by 
water  pressure.  The  nozzles  should  be  selected  for  flow  rate  and 
spray  angle  to  provide  a  minimum  water  application  rate  over  the 
protected  area  of  0.024  m3/m1n/m?  (0.6  ypm/ft2),  with  all  nozzles 
operational.  See  Appendix  C  for  representative  available 
nozzles. 

Piping  System 

Piping  uprisers  and  the  supply  lines  (Fig  3)  should  be 
Schedule  40  or  heavier  steel  pipe.  The  supply  line  should  have 
welded  connections.  To  Insure  that  the  supply  line  is  not 
damaged  by  blast  or  fragments,  it  should  be  buried  in  the  ground 
adjacent  to  the  ramp,  Individual  uprisers  would  penetrate  the 
walls  of  the  ramp  so  that  the  nozzles  are  exposed  to  the  ramp 
interior,  Piping  for  the  hardened  water  curtain  may  be  supplied 
by  either  a  wet-  or  dry-pipe  module  depending  upon  the  required 
response  time.  A  wet-pipe  arrangement  is  inherently  faster  as  no 
time  is  lost  in  filling  the  piping  system,  when  a  wet-pipe 
system  is  utilized,  water  located  within  the  curtain  loop  is  not 
under  pressure  since  it  is  located  downstream  from  a  rupture  disc 
valve  (which  is  discussed  later).  The  dry  system  is  similar 
except  that  the  pipelines  downstream  from  the  rupture  disc  valve 
are  empty. 
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Shielding 


If  the  ramp  is  used  to  convey  loaded  projectiles,  2.54-cm 
(1-in)  thick  steel  plates  should  be  provided  to  protect  the 
uprisers  and  nozzles  from  high  velocity  fragments,  with  minimum 
sized  cut-outs  provided  after  the  nozzles  have  been  aimed  (Fig 
4). 


Special  Valving 

Valving  for  hardened  water  curtains  includes  a  rupture  disc 
valve  (also  referred  to  as  deluge  valve)  and  a  rate-of-flow 
device.  The  deluge  valve  is  always  used;  whereas  the 
rate-of-flow  valve  is  only  needed  when  there  is  a  possibility 
that  the  water  supply  line  to  a  building  will  be  ruptured. 

Rupture  Disc  Valve 

Water  to  a  hardened  curtain  is  supplied  through  a  rupture 
disc  valve  usually  located  in  the  building  adjoining  the  ramp 
containing  the  water  curtain.  However,  in  certain  cases,  this 
valve  may  be  installed  in  a  pit  (frost-proof,  when  required), 
adjoining  the  ramp. 

The  rupture  disc  valve  is  actuated  by  an  electrical  current 
produced  by  the  fire  detection  system.  This  current  actuates  a 
detonator  which  ruptures  a  diaphragm  permitting  water  flow  into 
the  water  curtain  loop.  This  flow  will  pressurize  the  water 
within  the  loop  of  the  wet  system,  thereby  causing  it  to  be 
discharged  at  the  nozzles.  With  the  dry-pipe  system,  a  time 
lapse  will  take  place  while  the  upstream  water  flows  through  the 
curtain  loop  before  being  discharged  at  the  nozzles.  If  this 
time  delay  is  acceptable,  the  dry  system  is  the  more  desirable 
since  the  water  within  the  curtain  loop  of  the  wet-pipe  system 
must  either  be  provided  with  antifreeze  or  heat-traced  to  prevent 
freezing  in  unheated  ramps  during  the  winter.  Applicable  rupture 
disc  valves  are  shown  in  Appendix  C. 

Rate-of-Flow  Device  and  Shut-Off  Valve 

A  rate-of-flow  device  will  limit  the  flow  of  water  into  a 
building  in  the  event  that  the  water  supply  system  within  and/or 
irtmediately  adjoining  the  building  is  ruptured,  and  thus  prevent 
a  severe  pressure  drop  in  the  main  water  loop.  Each  such  device 
should  be  installed  with  a  manual  shut-off  valve  to  permit 
maintenance  of  the  device.  A  more  detailed  discussion  of  such 
devices  and  their  application  is  presented  in  the  section  titled 
“Site  Water  Supply". 
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Fire  detection  System 


The  Tire  detection  system  used  with  each  water  curtain  (Fig 
5)  is  an  unhardened  system  consisting  of  two  ultraviolet 
detectors  located  in  the  ramp  in  the  vicinity  of  the  curtain. 
The  control  panel  for  the  detection  system  is  located  within  and 
protected  by  the  adjoining  building.  A  water  curtain  is  actuated 
by  an  electrical  current  produced  by  the  fire  detection  system. 
If  water  curtains  are  situated  at  opposite  ends  of  a  ramp,  an 
electrical  cross-connection  is  provided  such  that  a  fire  'at 
either  end  of  the  ramp  will  actuate  both  water  curtains.  The 
detection  system  should  also  be  interlocked  so  that  it  will  shut 
down  the  conveyor  system  in  the  ramp  upon  detection  of  fire  or 
explosion.  In  applications  where  several  ramps  can  be  affected 
by  a  single  occurrence,  consideration  should  be  given  to 
providing  cross-connections  to  simultaneously  actuate  the  water 
curtains  in  all  the  involved  ramps.  Where  this  is  done,  the 
water  supply  must  be  sufficient  for  concurrent  operation  of  all 
these  water  curtains. 

Protection  Levels  with  Hardened  Systems 

The  protection  afforded  by  hardened  systems  consists  of  two 
elements. 

The  first  of  these  is  the  protection  provided  for  a 

particular  building  against  the  spread  of  fire  caused  by  an 
incident  in  a  ramp  connected  to  the  building,  or  by  an  incident 
in  another  building  connected  to  this  ramp.  This  protection  is 
provided  for  by  installation  of  a  hardened  water  curtain  in  the 
connecting  ramp  where  the  ramp  joins  the  building. 

the  second  element  is  the  protection  afforded  other 

buildings  in  the  facility  in  the  event  that  an  explosion  causes 
serious  damage  to  the  water  supply  for  a  particular  building. 
This  protection  is  provided  for  the  other  buildings  by  installing 
a  rate-of-flow  device  in  the  exterior  supply  line  to  the 
particular  building  where  such  damage  might  occur.  This  device 
will  limit  the  flow  through  the  damaged  line  to  a  pre-detemined 
rate,  thereby  limiting  the  reduction  in  pressure  in  the  fire  main 
and  preserving  the  availability  of  water  for  the  automatic  fire 
extinguishing  systems  in  the  other  buildings  in  the  area. 

The  degree  or  level  of  protection  afforded  by  a  hardened 
system  depends  upon  the  location  of  the  water  supply  to  the 
system,  and  whether  or  not  rate-of-flow  devices  are  used.  In 
defining  the  three  protection  levels  below,  the  term  "adjoining 
building”  refers  to  the  building  itsuediately  next  to  the  water 


curtain,  while  the  term  "nearby  building"  refers  to  any  facility 
building  other  than  the  adjoining  building. 

Fire  Protection  Level  I 

Fire  Protection  Level  I  consists  of  a  hardened  system,  with 
water  'or  the  water  curtain  module  supplied  from  a  water  supply 
line  located  within  the  adjoining  building.  The  rupture  disc 
(deluge)  valve  is  located  inside  this  building. 

Protection  Level  I  is  applicable  when: 

1.  There  is  a  low  probability  of  damage  to  the  water 

supply  to  or  within  the  adjoining  building  due  to  an 
explosion  in  a  nearby  building;  and 

2.  There  is  a  low  probability  of  such  damage  due  to  an 

explosion  in  the  adjoining  building;  or  / 

3.  There  is  a  high  probability  of  such  damage,  due' to  an 

explosion  in  the  adjoining  building,  but  '  the  water 
supply  for  this  building  is  already  controlled  by  a 
rate-oi-flow  device. 

Fire  Protection  Level  II 

Fire  Protection  Level  II  consists  of  a  hardened  system,  with 
water  for  the  water  curtain  module  supplied  from  a  water  supply 
line  located  within  the  adjoining  building,  and  a  rate-of-flow 
device  installed  (in  a  pit)  in  the  underground  water  supply  line 
to  this  building.  The  rupture  disc  valve  is  located  inside  the 
building. 

Protection  Level  II  is  applicable  when  there  is  a  high 

probability  of  damage  to  the  water  supply  to  or  within  the 

adjoining  building  due  to  an  explosion  in  this  building. 

Fire  Protection  Level  III 

Fire  Protection  Level  III  consists  of  a  hardened  system, 
with  water  for  the  water  curtain  module  supplied  directly  from  an 
exteri'or  water  supply  main,  and  a  rate-of-flow  device  Installed 
(in  a  pit)  in  the  underground  supply  line.  The  rupture  disc 
device  is  located  in  a  pit  adjacent  to  the  ramp. 

Protection  Level  III  is  applicable  when  there  is  a  high 

probability  of  damage  to  the  water  supply  to  or  within  the 

adjoining  building  due  to  an  explosion  in  a  nearby  building. 
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Selection  of  Protection  Levels 


Principles  for  choice  of  an  appropriate  level  of  protection 
(Levels  I,  II  or  III)  must  be  applied  to  each  building  and  rainp 
on  an  individual  basis  and  are  dependent  upon  the  following 
factors: 


1.  The  damage  anticipated  as  a  result  of  an  incident, 

considering  the  amount  of  explosives  involved  and  the 
structural  design  of  the  building  or  ramp. 

2.  The  probability  of  an  incident  occurring. 

3.  The  capital  cost  of  the  installation  required  for  the 

level  of  protection  chosen. 

As  an  example  of  the  reasoning  involved  in  choosing 

appropriate  protection  levels,  the  procedures  used  in  determining 
such  levels  for  the  105-mm  HE  Ml  Projectile  Melt/Pour  Facility  at 
Lone  Star  AAP  (Fig  6)  are  outlined  in  the  balance  of  this 
section,  and  suimarized  in  Table  1.  Figures  7  through  15  are 
schematic  representations  of  the  recommended  hardened  water 
curtain  installations  for  this  facility,  as  well  as  some 

recommended  locations  of  ultra  high-speed  deluge  systems  at  work 
stations. 

The  first  factor  considered  is  the  ability  of  particular 

Duildings  in  this  facility  to  withstand  explosive  incidents, 
buildings  L-125  and  E-161  were  structurally  hardened  in  design  to 
resist  an  explosion  occurring  in  Building  E-4,  E-120  or  E-123. 
Building  E-138  was  structurally  hardened  to  resist  an  explosion 
in  Building  E-166  or  E-167.  Building  E-120  was  structurally 
hardened  to  resist  an  explosion  in  Building  E-123,  and  Building 
E-123  was  structurally  hardened  to  resist  an  explosion  in 
building  120. 

The  second  factor  considered  is  the  probability  of  an 
incident  actually  occurring,  and  two  sets  of  conditions  are 

assumed,  which  are  hereafter  referred  to  as  Application  1  ano 
Application  2.  For  Application  1,  a  high  potential  for  an 
explosion  is  assumed  to  exist  only  in  Buildings  E-4,  E-120, 
E-123,  L-125,  E-161,  E-166  and  E-167,  with  an  explosion  in 
building  E-161  producing  massive  damage  throughout  the  facility. 
For  Application  2,  a  high  potential  for  an  explosion  is  assumed 
to  exist  in  Buildings  E-4,  F.-120,  E-123,  E-166  and  E-167,  with 

small  possibility  of  an  explosion  occurring  in  either  Building 

£-125  or  E-161  (see  Figs  16  end  17), 


In  the  specific  protection  levels  offered  for  Lone  Star, 
those  levels  needed  to  provide  the  necessary  protection 
corresponding  to  the  probability  of  an  incident  occurring  as 
specified  by  Application  1  above  are  described  below.  In  the 
later  description  of  Application  2,  only  those  levels  differing 
from  corresponding  situations  of  Application  1  are  discussed. 

Application  1  -  Protection  Level  III  (see  Figs  17  and  18) 

For  Application  1,  the  probability  of  an  explosion  in  either 
Building  E-125  or  E-161  is  assumed. 

In  the  event  of  an  explosion  in  Building  E-125,  the  damage 
inflicted  on  Building  E-161  will  be  severe,  with  a  strong 
possibility  that  either  one  or  both  of  the  water  curtains  in  Ramp 
RE-25  as  well  as  the  water  main  in  Building  E-161  will  rupture. 
These  failures  would  substantially  reduce  the  water  pressure 
available  in  the  main  water  loops  for  fighting  fires  at  other 
locations.  Therefore,  Level  III  Protection  is  required  for  the 
water  curtain  in  Ramp  RE-25,  with  a  direct  connection  from  the 
exterior  water  main  provided  to  insure  its  continued  operation 
(Fig  8). 

Level  III  Protection  is  also  valid  for  the  water  curtain  at 
the  south  end  of  Ramp  RE-25.  If  an  explosion  (90,000  pounds) 
occurs  in  building  £-161,  the  damage  sustained  by  building  E-125 
will  be  extensive  with  a  high  probability  of  the  water  main  in 
the  building  rupturing.  To  compensate  for  this  possibility  and 
be  assured  that  the  adjoining  water  curtain  will  function  after 
the  explosion,  a  direct  water  line  Is  connected  between  the  water 
curtain  and  the  exterior  water  main  servicing  the  building. 
Also,  rete-of-flow  and  outside  stem  and  yoke  (O.S.AY.)  valves  are 
provided  In  the  exterior  water  main  to  prevent  the  uncontrolled 
flow  of  water  after  its  rupture.  These  valves  and  a  rupture  disc 
valve  are  installed  in  frost-proof  pits.  The  new  water  main 
connection  to  the  water  curtain  at  the  ramp  is  burled  (Fig  8). 

Application  1  -  protection  Level  II  (see  Figs  17  and  19) 

The  water  curtains  located  at  the  south  end  of  Ramps  RE-42 
and  RE-43  adjoining  Buildings  IE-120  and  E-123  require  Level  II 
Protection.  If  an  explosion  occurs  in  Building  fc-125,  E-120  or 
E-123,  its  effects  on  either  Melt/Pour  Building  (E-120  or  E-123) 
serving  as  an  acceptor  will  be  minimal.  Therefore,  the  water 
supply  for  each  water  curtain  is  delivered  from  the  adjoining 
building  Interior,  with  the  rupture  disc  valve  located  within  the 
building  (Figs  7  and  9).  However,  if  the  explosion  occurs  in  one 
of  the  Melt/Pour  Buildings,  the  water  main  to  that  building  would 
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be  ruptured,  and  hence,  Buildings  E-120  and  E-123  each  require 
the  addition  of  a  rate-of-flow  valve  to  control  the  water 
discharge  (Figs  7  and  10).  It  should  be  noted  that  the 
connections  of  Ramps  RE-42  and  RE-43  to  the  Melt/Pour  Buildings 
are  at  the  second  story.  The  elevated  ramp  at  one  of  these 
buildings  will  be  damaged  by  the  effects  of  a  massive  explosion 
in  one  of  the  above-mentioned  buildings.  This  damage  would  more 
than  likely  be  associated  with  damage  to  the  hardened  water 
curtains.  Therefore,  several  hardened  nozzles  are  designed  tq  be 
located  within  each  building  in  the  vicinity  of  the  ramp 
entrance.  A  separate  water  supply  for  these  additional  nozzles 
is  furnished  from  the  building  interior.  These  nozzles,  as  well 
as  the  nozzles  of  the  water  curtain,  are  actuated  by  the  fire 
detection  system  in  the  ramp. 

An  explosion  in  Building  E-123  could  be  expected  to  severely 
damage  Building  E-126  with  high  probability  of  rupturing  the 
water  supply  to  E-126.  Since  this  water  supply  is  connected  to 
the  main  servicing  Building  E-125,  such  rupture  will  diminish  the 
available  water  at  E-125.  To  reduce  the  effect  of  this  rupture, 
a  rate-of-flow  device  is  inserted  in  the  water  main  supplying 
Building  E-126  (Figs  7  and  9).  Similarly,  an  explosion  in 
Building  E-123  could  affect  the  water  supply  to  Building  E-120  by 
damaging  the  supply  to  Building  E-142,  and  an  explosion  in  E-120 
could  affect  the  water  supply  to  E-123  by  damaging  the  supply  to 
E-143.  Rate-of-flow  devices  are  therefore  inserted  in  the  water 
mains  supplying  Buildings  E-142  and  E-143. 

Considering  Ramp  RE-31  at  Building  E-129,  the  possibility  of 
an  explosion  in  Building  E-129  is  extremely  unlikely.  However, 
since  Building  E-129  is  separated  from  Buildings  E-120  and  E-123 
by  unbarricaded  intraline  distances  (incident  overpressure  of  3.5 
psi),  an  explosion  in  either  of  these  latter  buildings  will 
produce  considerable  damage  in  the  vicinity  of  the  entrance  to 
Building  E-129.  It  may  be  expected  that  both  Ramp  RE-31  and 
Building  E-162  will  be  severely  damaged  with  a  strong  possibility 
that  the  water  main  supplying  E-162  will  be  ruptured.  Since  this 
water  main  is  also  connected  to  the  water  main  servicing  Building 
E-129,  the  main  rupture  at  the  former  building  will  diminish  the 
water  supply  to  Building  E-129.  To  reduce  the  effect  of  such  a 
rupture,  a  rate-of-flow  device  is  inserted  into  the  water  main 
servicing  Building  E-162  (Figs  7  and  II).  The  flow  of  water  to 
Building  E-129  is  assured  by  the  rate-of-flow  device,  and 
following  the  guidelines  set  forth  previously,  the  hardened  water 
curtain  could  be  connected  to  the  water  supply  inside  Building 
E-129.  However,  in  this  special  case,  since  there  is  no  building 
fire  protection  in  Building  E-129,  and  because  of  physical 
limitations,  a  separate  connection  must  be  made  from  the  outside 
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underground  main  with  the  rupture  disc  valve  located  in  a  pit 
(Figs  7  and  11). 

Application  1  -  Protection  Level  1  (see  Fig  20) 

Since  a  rate-of-flow  device  is  furnished  with  the  water 
curtain  at  the  south  end  of  Ramp  RE-25,  the  hardened  water 

curtains  in  Ramps  RE-42,  RE-43  and  RE-44  at  Building  E-125  need 
only  provide  Level  1  Protection.  If  an  explosion  occurs  in 
either  Building  E-120  or  E-123,  Building  E-125  will  completely 
survive  with  little  or  no  effects  of  the  explosion.  Therefore, 
the  source  for  the  water  supply  to  the  curtains  and  the  rupture 
disc  valves  are  located  within  Building  E-125  (Fig  9). 

Ramp  RE-3  has  an  existing  unhardened  sprinkler  system.  This 
system  will  be  severely  damaged  by  the  effects  of  an  explosion  in 
Building  E-4.  Furthermore,  since  the  ramp  is  constructed  of 
wood,  it  is  expected  that  a  fire  would  spread  from  Building  E-4 
along  this  ramp  to  Building  E-9.  To  provide  protection  for 

Building  E-9,  a  rate-of-flow  device  is  installed  in  the  water 
main  servicing  the  existing  sprinkler  system  and  a  hardened  water 
curtain  is  located  at  the  end  of  Ramp  RE-3  adjoining  Building  E-9 
(Fig  7),  Since  Building  E-9  is  not  expected  to  sustain  severe 
damage  from  the  explosion  in  Building  E-4,  Level  I  Protection  is 

provided  at  this  building,  The  water  supply  and  the  rupture  disc 

valve  for  the  hardened  curtain  are  located  within  Building  E-9. 

Application  1  -  Balance  of  Facility  (see  Fig  21) 

An  explosion  occurring  in  either  Building  E-166  or  E-167 
will  produce  massive  damage  to  surrounding  unhardened  ramps 
(RE-30,  RE-31,  RE-39  and  RE-45)  and  buildings.  It  Is  expected 
that  Buildings  E-146,  E-150,  E-153,  E-154,  E-155  and  E-165  will 
sustain  very  heavy  damage.  Damage  to  the  adjoining  earth-cover  ad 
steel  arch  magazine  will  be  minimal.  The  water  lines  servicing 
the  unhardened  buildings  are  expected  to  rupture.  To  protect  the 
remainder  of  the  facility  and  to  insure  an  adequate  water  supply 
to  fight  the  spread  of  fires,  rate-of-flow  valves  are  used  to 
control  the  water  flow  through  ruptured  water  mains  (Figs  7  and 
12).  The  use  of  hardened  water  curtains  at  this  portion  of  the 
facility  is  not  recommended.  It  has  been  shown  that  the  damage 
in  the  vicinity  of  Buildings  E-166  and  E-167  will  be  heavy  and 
possible  electrical  fire  may  result.  However,  safe  separation 
tests  have  shown  that  when  carriers  of  sixteen  105-mm  projectiles 
whose  explosives  have  solidified  and  whose  funnels  have  been 
removed  are  spaced  at  12.2-m  (40-ft)  Intervals,  there  will  be 
extremely  low  probability  of  propagation  of  fire.  In  addition, 
except  for  Building  E-138,  all  buildings  in  the  immediate 
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vicinity  are  unoccupied  by  operating  personnel.  In  the  case  of 
Building  E-138,  the  structure  is  separated  from  either  of  the 
hazardous  structures  by  a  distance  greater  than  the  Inhabited 
Building  Distance  (IBD),  and  designed  to  resist  an  explosion  in 
either  building. 

Building  E-4  is  separated  from  Building  E-120  by  intraline 
distance.  In  the  event  of  an  explosion  in  the  latter  structure. 
Building  E-4  will  be  subjected  to  relatively  high  overpressures 
(greater  than  3  psi).  Although  the  building  is  constructed  of 
concrete,  many  openings  (of  frangible  construction)  exist  that 
will  permit  blast  pressure  leakage  into  the  structure.  This,  in 
turn,  will  cause  considerable  damage  to  the  building's  interior. 
The  damage  could  cause  interior  fires  which  hardened  fire 
protection  systems  at  the  ramp  entrances  (Ramps  RE-2,  RE-3,  RE- lb 
arid  RE-47)  to  the  building  would  have  little  effect  in  fighting. 
Therefore,  the  use  of  hardened  water  curtains  at  the  ramp 
entrances  to  Building  E-4  is  not  warranted.  Building  E-4, 
however,  is  still  a  potential  donor  structure.  An  explosion 
within  this  building  would  more  than  likely  damage  water  mains 
within  the  structure  and  destroy  portions  of  the  adjoining  ramps. 
Since  Ramp  RE-2  does  have  an  unhardened  fire  protection  system,  a 
rate-of-flow  valve  is  needed  to  control  the  water  flow  in  the 
event  of  a  rupture  (Fig  7).  Fires  produced  by  an  explosion  in 
Building  E-4  will  more  than  likely  spread  along  the  ramp  towards 
Buildiriy  E-2.  However,  since  the  operations  in  this  building 
involve  metal  parts  only  and  do  not  contain  explosives, 
propagation  of  explosion  between  these  two  structures  cannot 
occur.  The  two  water  mains  servicing  Building  E-4  will  each 
require  a  rate-of-flow  valve  to  control  water  flow  in  the  event 
of  a  main  rupture  (Figs  7  and  13). 

Both  wooden  Ramps  RE-4  and  RE-ID  at  Buildings  E-9  and  E-12 
have  existing  unhardened  fire  protection  systems.  Since  the 
probability  of  an  explosion  occurring  in  either  of  these 
buildings  is  extremely  small  and  the  ramps  are  separated  by  at 
least  Inhabited  Building  Distances  from  those  buildings  having  a 
high  potential  of  an  explosion  occurrence,  the  unhardened  systems 
may  be  expected  to  remain  operable  after  an  incident. 

Fire  protection  systems  are  not  required  for  Ramps  RE-39  anti 
R-E-W  at  Buildings  E-12  and  E-9,  respectively,  since  (1)  both 
structures  are  constructed  of  non-combustible  material  which  will 
limit  the  spread  of  fire,  (2)  the  explosive  items  transported 
through  the  ramps  have  a  very  low  potential  to  enhance  fire 
propagation,  and  (3)  both  buildings  to  which  the  ramps  are 
attached  are  located  at  safe  separation  distances  greater  than 
Inhabited  Building  Distances  from  a  potential  explosion.  In  the 
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case  of  the  latter,  the  strength  of  the  buildings  is  more  than 
sufficient  to  resist  relatively  low  overpressures  associated  with 
IBD. 

Application  2  -  Reduction  of  Protection  Level  at  Ramp  RE-25 
from  III  to  I  (see  Pig  17) 

Since  the  actual  probability  of  an  explosion  in  either 
building  E-161  or  E-125  (Hazard  Category  III  Operations)  is 
remote  and  these  buildings  have  been  structurally  hardened 
against  the  effects  of  an  explosion  in  Building  E-4,  E-120  or 
E-123,  the  probability  of  damage  to  their  water  mains  is  also 
remote.  Hence,  the  water  lines  servicing  the  hardened  water 
curtains  at  each  end  of  Ramp  RE-25  can  be  connected  directly  to 
the  water  supply  in  the  respective  adjoining  buildings,  which 
corresponds  to  Level  I  Protection.  This  reduced  protection 
level,  as  compared  to  that  required  for  Application  1,  will 
permit  the  elimination  of  the  rate-of-flow  valves  and  associated 
shut-off  valves,  and  buried  piping  that  connects  the  two  water 
curtains  directly  to  the  exterior  water  mains  servicing  the  two 
adjoining  buildings.  Also,  the  rupture  disc  valves  are  relocated 
from  the  frost-proof  pits  to  the  building  interiors.  However, 
use  of  hardened  water  curtains  is  needed.  Although  an  explosion 
in  Building  E-4,  E-120  or  E-123  would  severely  damage  Ramp  RE-25, 
the  hardened  water  curtains  will  function  as  required  to  negate 
the  spread  between  the  buildings  of  fires  resulting  from 
electrical  short-circuiting  and  the  explosive  dust  In  the  air  due 
to  the  blast  dispersal  of  the  Composition  B  flake  (Figs  7,  14  and 
15). 


The  remainder  of  Melt/Pour  hardened  fire  protection  systems 
for  Application  2  will  remain  the  .same  as  described  for 
Application  1. 

Firebreaks  in  Ramps 

Where  an  enclosed  ramp  between  buildings  is  constructed  of 
combustible  material,  and  no  automatic  fire  extinguishing  system 
is  Installed,  a  firebreak  should  be  provided  near  the  midpoint  of 
the  ramp,  to  prevent  fire  fro:.'  spreading  from  building  to 
building  along  the  ramp.  The  vireoreak  should  consist  of  a 
non-combustible  ramp  section  with  a  self-closing  rateo  fire  door 
at  the  center  of  its  length,  This  non-combustible  section  should 
be  at  least  20  feet  long,  with  a  parapet  at  the  ruof  above  the 
fire  door.  The  non-combustible  section  will  impede  the  spread  of 
fire,  and  the  fire  door  will  prevent  the  ramp  from  acting  as  a 
horizontal  flue. 
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When  the  ramp  in  which  the  firebreak  is  to  be  installed 
contains  a  conveyor,  the  conveyor  opening  through  the  partition 
in  which  the  fire  door  is  located  should  be  kept  as  small  as 
possible  consistent  with  operating  requirements. 

During  layaway  periods  when  no  personnel  are  in  the  area  and 
sprinklers  may  be  shut  down,  the  fire  doors  could  be  closed  to 
provide  a  measure  of  protection  against  the  spread  of  fire. 

Consideration  should  also  be  given  to  the  installation,  -in  a 
non-combustible  ramp,  of  rated  fire  doors  at  building  entrances 
or  in  the  middle  of  the  rarnp, 

* 

Where  fire  doors  are  installed  in  ramps,  additional  exits 
must  be  provided  as  required  by  AMCR  385-100  (Ref  6), 


ANALYSIS  OF  FIRE  PROTECTION  REQUIREMENTS 


General 

Determination  of  the  extent  of  the  fire  protection  to  be 
provided  at  a  particular  facility  and  selection  of  the  type  of 
system  to  be  installed  at  specific  buildings,  ramps  and  work 
stations  should,  in  general,  follow  the  recommendations  contained 
in  TM5-812-1,  Fire  Prevention  Manual  (Ref  2),  and  the  guidelines 
presented  in  earlier  sections  of  this  report.  It  is  recognized, 
however,  that  economic  considerations  will  often  dictate  the 
provision  of  other  than  the  optimum  degree  of  protection 
desirable.  This  section  provides  a  brief  overview  of  the  use  of 
guidelines  relating  to  hazard  probability  and  severity  set  forth 
in  DRCPM-P8M  Memorandum  No.  385-3  (Ref  12)  in  determining  the 
extent  and  type  of  fire  protection  to  be  provided. 

Hazard  Probability 

Hazard  probability  is  defined  as  the  likelihood,  expressed 
in  quantitative  or  qualitative  terms,  that  a  hazard  will  occur. 
The  probability  that  a  hazard  will  occur  during  the  planned  life 
expectancy  of  the  system  can  be  described  in  potential 
occurrences  per  unit  of  time,  events,  population,  items,  or 
activity.  Assigning  a  quantitative  hazard  probability  to  a 
potential  design  or  procedural  hazard  is  generally  not  possible 
early  in  the  design  process.  A  qualitative  hazard  probability 
may  be  derived  from  research,  analysis,  and  evaluation  of 
historical  safety  data  for  similar  systems.  Supporting  rationale 
for  assigning  a  hazard  probability  is  documented  in  hazard 
analysis  reports.  An  example  of  a  qualitative  hazard  probability 
ranking  is  shown  below  with  relative  need  for  fire  protection 
indicated  by  letter  under  heading:  ‘‘Level"  in  descending  order. 


Hazard  Probability  vs.  Fire  Protection  Need 


Descriptive 

Words 

Level 

Specific  Individual 
Item 

Multiplicity  of  Items 

Frequent 

A 

Likely  to  occur 
frequently. 

Continuously 

experienced. 

Reasonably 

B 

Will  occur  several 

Will  occur 

probable 

times  in  life  of 
an  item. 

frequently. 
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Descriptive 

Words 

Level 

Specific  Individual 
Item 

Multiplicity  of  Items 

Occasional 

C 

Likely  to  occur 
sometime  in  life 
of  an  item. 

Will  occur  several 
times. 

Remote 

D 

So  unlikely,  it  can 
be  assumed  that 
this  hazard  will 
not  be  experienced. 

(Unlikely  to  occur  but 
possible. 

Extremely 

improbable 

E 

Probability  of 
occurrence  cannot 
be  distinghished 
from  zero. 

So  unlikely,  it  can 
be  assumed  that 
this  hazard  will 
not  be  experienced. 

Impossible 

F 

Physically 
impossible  to 
occur. 

Physically  impossible 
to  occur. 

Hazard  Severity/Accident  Categories 

Hazard  severity  categories  are  classified  by  MIL-STD-BB2A 
(Ref  13)  into  four  categories,  1,  II,  III  and  IV  (and  subdivided 
Into  A  or  B  to  designate  effect  on  equipment  or  personnel),  based 
upon  the  most  severe  result  of  personnel  error,  procedural 
deficiencies,  environment,  design  characteristic,  or  subsystem  or 
component  failure  or  malfunction,  When  the  necessary  conditions 
exist  and  the  necessary  sequence  of  events  occur,  then  a  hazard 
severity  category  becomes  the  corresponding  category  accident, 
The  probability  values  given  in  hazard  analyses  indicate  the 
probability  of  the  transition  occurring  from  hazard  to  accident. 
The  hazard  severity  categories  (and  corresponding  accident 
categories)  are  defined  as  follows: 

1,  Category  lot  (Catastrophic)  -  Failure  mode  occurrence 

will  cause  system  loss  or  large  scale  environmental 
damage. 

2.  Category  1/3  (Catastrophic)  -  Failure  mode  occurrence 

will  cause  death  or  permanent  total  disability  to  one 
or  more  persons. 
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3.  Category  lit*  (Critical)  -  Failure  mode  occurrence  will 
cause  critical  system  damage  or  some  environmental 
damage. 

4.  Category  1 1/3  (Critical )  -  Failure  mode  occurrence  will 
cause  permanent  partial  disability  to  one  or  more 
persons. 

5.  Category  IIIo<  (Marginal )  -  Failure  mode  occurrence  will 
cause  minor  system  damage  or  some  environmental  damage. 

6.  Category  II 1/3  (Marginal )  -  Failure  mode  occurrence  will 
cause  temporary  total  disability  or  lost  time  injury 
not  covered  by  Category  IB  or  I IB. 

7.  Category  IV  (Negligible)  -  Failure  mode  occurrence  will 

not  result  in  injury,  occupational  illness  or  system 
damage.  t 

The  design  goals  for  each  accident  category  in  a  project 
will  be  no  greater  than  the  following  mean  probability  values: 


Accident 

Category 

Accidents 

per 

Facility-hr 

Accidents 

per 

man -hr 

lex 

VO 

t 

O 

fH 

«* 

1/3 

m 

111*7 

Ilex 

10-5 

- 

1 1/6 

tm 

*10-6 

Ille* 

10*3 

<w 

1II/6 

«• 

*10-5 

IV 

1 

i 

♦Note :  The  sum  of  the  probabilities  of  Category  II/Gor  1113 
~~  occurring  shall  be  10*6  per  manhour  or  lower.  ' 
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Analysis 


based  upon  the  qualitative  determination  of  hazard 
probability  alluded  to  earlier  in  this  section,  and  a  preliminary 
evaluation  of  hazard  severity/accident  categories,  an  analysis 
should  be  made  of  the  various  operating  stations,  operations, 
systems  and  system  components,  and  structures  comprising  the 
facility  involved.  With  the  above  factors  taken  into 
consideraton,  priorities  should  be  assigned  to  the  elements  of  an 
idealized  fire  protection  installation  for  the  facility  or 
facility  portion  in  question,  based  upon  the  reduction  in 
probability  of  injury  to  personnel  or  damage  to  systems  or 
components.  Once  such  priorities  have  been  established,  it 
remains  only  to  determine  estimated  costs  of  the  various  systems 
for  the  complete  fire  protection  installation,  and  provide  for  as 
many  of  these  systems  as  is  economically  feasible. 


SYSTEM  COSTING 


General 


This  section  summarizes  the  various  major  items  which  should 
be  considered  in  arriving  at  an  estimate  of  cost  for  fire 
extinguishing  systems.  Particular  emphasis  is  placed  on  the 
types  of  systems  most  suitable  for  use  in  ammunition  plants. 

Site  Water  Supply  and  Distribution  Systems 

In  estimating  the  cost  of  water  supply  and  distribution 
systems  for  fire  protection,  the  components  to  be  considered,  as 
applicable,  include:  wells  and  well  pumps;  ground  level  and 
elevated  storage  tanks;  fire  pumps,  drivers  and  controllers; 
electric  power,  fuel  systems  and  enclosures  for  pumps  (heated 
where  required);  pipe,  valves  and  fittings  for  pump  and  tank 
installations  and  distribution  systems,  including  necessary 
excavation,  anchoring  of  piping  and  backfill. 

Conventional  Automatic  Sprinkler  Systems 

In  estimating  the  cost  of  standard  wet  or  dry-pipe  sprinkler 
systems  (as  used  for  fire  protection  in  administrative  areas  and 
buildings,  inert  material  operations  and  storage  areas,  and 
building  protection  in  areas  where  work  stations  are  equipped 
with  individual  deluge  systems),  the  cost  items  to  be  considered, 
as  applicable,  include:  water  supply  line  from  and  connection 
to  the  yard  distribution  or  interior  fire  main,  including  pipe, 
fittings,  shut-off  valves  and  excavation,  anchoring  and  backfill; 
alarm  valves,  flow  alarms,  dry-pipe  or  deluge  valves;  sprinkler 
heads  with  branch  and  main  lines  in  protected  area;  feed  piping 
frcm  alarm  (or  dry-pipe  or  deluge)  valve  to  protected  area; 
enclosure  for  dry-pipe  valve  in  unheated  areas;  compressed  air 
supply  for  dry-pipe  systems;  local  and/or  remote  alarm  and 
supervisory  system;  and  fire  detection  system  (for  pre-action 
systems). 

Ultra  High-Speed  Deluge  Systems  at  Work  Stations 

In  estimating  costs  for  this  type  of  system  as  applied  at 
individual  work  stations  in  a  munition  facility,  the  cost 
components  to  be  considered,  as  applicable,  include:  the  fire 
detection  system,  including  the  ultra-violet  flame  detectors, 
control  panel,  power  supply,  and  wiring;  the  water  delivery 
system,  including  a  deluge  valve,  nozzles,  shut-off  valves, 
piping  from  deluge  valve  to  nozzles,  and  supply  piping  to  the 
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deluge  valve  from  and  connection  to  the  yard  distribution  or 
interior  fire  main  including  pipe,  fittings,  shut-off  valves  and 
excavation,  anchoring  and  backfill;  local  and  remote  alarms  and 
supervisory  monitoring  systems.  Note  that  one  properly  selected 
control  panel  may  be  used  for  several  systems  depending  upon 
proximity. 

Hardened  Hater  Curtains  in  Ramps 


In  estimating  costs  for  hardened  water  curtains  to  be 
installed  at  ends  of  connecting  ramps  between  buildings,  the  cost 
components  to  be  considered,  as  applicable,  include:  the  fire 
detection  system  including  the  ultra-violet  flame  detectors, 
control  panel,  power  supply  and  wiring;  the  water  delivery 

system,  including  a  deluge  valve,  hardened  nozzles,  shut-off 
valves,  piping  from  deluge  valve  to  nozzles,  any  required 

shielding  for  nozzles  and  piping,  pit  for  deluge  valve  (if 
installed  on  underground  pipeline)  and  supply  piping  to  the 
deluge  valve  from  connection  to  the  yard  distribution  on  interior 
fire  main  including  pipe,  fittings,  shut-off  valves  and 
excavation,  anchoring  and  backfill;  local  and  remote  alarms  and 
supervisory  monitoring  systems.  Note  that  one  properly  selected 
control  panel  may  be  used  for  several  systems  depending  upon 
proximity;  it  may  also  be  desirable  to  Interconnect  the  detection 
system  for  more  than  one  water  curtain  so  that  a  fire  detected  in 
one  ramp  will  actuate  the  water  curtain  in  other  ramps. 

Rate-of-How  Devices  for  Pressure  loss  Protection 

In  estimating  costs  for  any  of  the  systems  discussed  in  this 
section  where  the  likelihood  exists  of  severe  damage  to  such 
system,  the  cost  of  providing  a  rate-of-flow  device  on  the  main 
supply  to  that  system  should  be  added  to  the  estimate.  This  cost 
would  include  the  device  itself,  necessary  piping  and  valves  to 
permit  maintenance  and  testing  of  the  device,  and  a  concrete  pit 
(frostproofcd  if  required)  where  the  rate-of-flow  device  is 
installed  on  an  underground  line. 

Ha  Ion  and  Carbon  Dioxide  Systems  for  Computer  and  Motor  Control 
Rooms  1  . 


In  estimating  costs  for  these  systems,  the  cost  components 
to  be  considered,  as  applicable,  include:  the  detection  system, 
including  smoke  detectors,  control  panel,  power  supply,  alarm 
system  and  wiring;  the  storage  containers  and  manifolding 
necessary  for  the  Halon  or  carbon  dioxide  required  to  achieve  the 
required  concentration  in  the  protected  room(s);  the  nozzles  and 
piping  to  deliver  the  extinguishing  agent  from  the  storage  units 
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to  the  protected  room.  See  Section  titled  "Extinguishing 
Systems"  (Halon  Systems)  for  comment  on  recharging  costs. 

Demolition 

In  applications  where  fire  protection  systems  are  to  be 
installed  in  existing  facilities,  the  cost  of  removal  of,  or 
changes  to,  the  existing  systems  or  structures  must  be  included 
in  the  overall  estimate. 

Engineering 

After  arriving  at  total  cost  of  materials,  equipment,  labor, 
contractor's  contingencies,  overhead  and  profit,  a  percentage 
should  be  added  to  cover  the  engineering  required  for  the  systems 
involved. 

Tabulation 


Table  2  summarizes  applications  for  the  various  types  of 
fire  protection  systems,  and  the  major  components  to  be 
considered  in  arriving  at  a  cost  estimate  for  a  particular  system 
type. 
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Table  1 


Summary  of  fire  protection  level  selections  for  hardened  water 
curtains  at  LSAAP  105-mm  HE  i'll  Projectile  Melt/Pour  Facility 

Probability  of  damage 
to  water  supply  to  or 
Location  of  in  adjoining  building 

water  curtain  due  to  explosion  in: 


Ramp 

Adjoining 
bui lding 

Appli¬ 

cation 

Adjoining 

building 

Protection 
Nearby  level 

building  selected 

RE-2b 

E-161 

1 

High 

High  (E-125) 

III 

RE-25 

£-161 

2 

Low 

Low  (E-125) 

I 

KE-25 

E-125 

1 

High 

High  (E-161) 

Ill 

RE-25 

£-125 

2 

Low 

Low  (E-161) 

I 

RE-42 

£-120 

1  or  2 

High 

Low  (E-123 ,£-125) a 

11 

RE-43 

£-123 

1  or  2 

High 

Low  (E- 120, E-125) a 

II 

RE-31 

£-129 

1  or  2 

Low 

High  (E-120,E-123)b 

lie 

RE-42; 
RE-43 ) 
RE-44) 

E-125 

1 

High 

Low  (E-120,E-123)a 

Id 

RL-42) 
RE -43) 
RE-44) 

E-125 

2 

Low 

Low  (E-120, E-123) 

1 

RE -3 

E-9 

1  or  2 

Low 

Low  (E-4) 

I 

a.  Probability  of  explosion  In  E-125  Application  1,  and  E-12U 
and  E-123  Is  high,  but  adjoining  building  In  question  is 
structurally  hardened  to  withstand  such  incidents. 

b.  water  supply  to  E-162  is  subject  to  damage.  Since  E-129  Is 
served  by  same  branch  main  as  E-162,  rate-of-flow  device 
should  be  placed  in  sub-branch  to  E-162. 

c.  Sec  text,  page  36,  last  two  sentences* 

d.  Rate-of-tlow  device  in  E-125  supply  provided  for  with  KE-25 
curtain. 
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Table  2 

Summary  of  application  and  cost  components  of  fire  protection  system 


.Type  of  system 

|  Ultra  high-speed  deluge  systems 

Conventional 

Sprinkler  systems 
(including  wet,  dry 
and  pre-action) 

Total  flooding 

Systems  -  Halon  or 
carbon  dioxide 

Loeel  epplicetion 
[  systems 

Hardened  water 
curtains 

\  Typical  applications 

In  munition 

pUnts 

|  At  work  stations 
involving 
hazardous 
operations  end 
materials. 

At  end  of  ramps 
conveying 
hazardous 
materials. 

1)  General  building 
protection  in 
hazardous  areas 
areas. 

2)  Administrative  areas. 

3)  Inert  materials  storage 
and  operation  areas. 

1)  Computer  rooms 

2)  Motor  control  1 

rooms 

3)  Electrical 
equipment  rooms 

_  Cqst_  components  \ 

_ 

4)  Packout  areas. 

_ 

A.  Fire  detection  systems* 

1.  Flew  detectors 

Ultra-violet  type 

Ultra-violet 

type 

None 

None 

2.  Smoke  or  heit 
detectors 

Hone 

Hone 

For  pre-action  systems  and 
alarms. 

Required 

3.  Control  pane1& 

Required 

Required 

for  pre-action  systems  end 
alarms. 

Required 

4.  Power  supply® 

Required 

Required 

For  pre-action  systems  and 
alarms. 

Required 

S.  Hiring 

Required 

Required 

For  pre-action  systems  and 

Required 

d.  Heter  (or  agent) 
delivery  system 

1.  Houles 

Sprey  noules 

Hardened  spray 
noules* 

Ordinary  sprinklers 

Sptdll 

2.  Control  velve 

Deluge  valve 

Deluge  valve 

Alarm  check  or  dry  pipe 
valve 

5 well!  release 
vtlve* 

3.  Shut-off  valve* 

Required 

Required 

Required 

RequtredF 

4.  Piping  from  control 
velve  to  nottles 

Required 

Required! 

Required 

Required* 

S.  Piping  from  supply 
‘sein  to  control 
velvdB 

Required 

Required 

Required 

Not  applicable 

4.  Excavation,  heck- 
fill  end  enehoring 
for  underground 
linns 

At  required 

At  required 

At  required 

Not  applicable 

7.  Ute-oMtow 
devices  end 
auoelatcd 
velvet 

Aa  required 

At  required 

At  required 

Not  applicable 

1.  Pitt  for  rete-of- 
flow  devices 

At  required 

At  requited 

At  required 

Not  applicable 

1,  leterlcr  tacloturet 

Mom 

None 

For  dry-pipe  vtlve 

At  required  for 
cylinders 

10.  Compressed  elr 

Mt  applicable 

Met  applicable 

for  dry-pipe  and 
pre-action  tyttMt. 

Not  applicable 

t.  tnelwte  tueervltpry  •Urn. 

b.  On  CMtfel  r*M't  «y  iim  ttvtrtl  tyiUM. 

e.  Rower  ivMty  My  terve  uvml  tyttdM. 

4.  Itcludt  irur-connectlng  wiring  for  curUini  it  beta  Mi  «P  web  nay. 

*.  Fnclwde  iMeldlng  MlM  AipHti,  IP  required. 

t.  Nodular  HiIm  »y«tfw  My  Mt  requtrt  tipareto  niiIh,  rtluu  wive,  tbut-ePP  valve  er  plpl»|. 
«.  Include  cmmcUmU)  U  tilitlng  t«ply  Mlait). 
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Fig  1  Typical  hardened  water  curtain  modules 
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Fig  2  Typical  hardened  water  curtain  module 


Fig  3  Typical  arrangement  of  uprlser  and  nozzles-unshlelded 


Flo  6  Lone  Star  105-imi  HE  Ml  LAP  Facility 
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Fig  8  Enlarged  detail  (Ampliation  D  -  See  Figure  7 


Fig  9  Schematic  -  building  E-125  (ground  floor)  and  ramps  RE-25  and  RE-44 


Fig  TO  Schematic  -  building  E-123  and  ramp  RE-43 


Fig  11  Schematic  -  building  E-129  and  ramp  RE-31 


Fig  12  Schematic  -  buildings  E-166  and  E-167 


Fig  13  Schematic  -  building  £-4  (partial) 


Fig  14  Schematic  -  building  E-161  (partial)  and  ramp  RE-25 


5  Schematic  -  Building  E-125  (basement)  and  Ramps  RE-42  and  RE-43 


Fig  16  Safety  design  criteria  -  Lone  Star  AAP  105-mm  HE  Ml  LAP  Facility 


Fig  17  Fire  protection  design  criteria  -  Lone  Star  MP  105-inn  HE  HI  UP  Facility 
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Fig  18  Appl 1 cation  1,  protection  level  III  -  Lone  Star  AAP  105-nin  HE  HI  LAP  Facility 


Fig  19  Application  t,  protection  level  II  -  Lone  Star  AAP  105-mm  HE  Ml  LAP  Facility 
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Fif  20  Application  1,  protection  level  I  -  Lone  Star  AAP  105-rrm  HE  Ml  LAP  Facility 


Ftg  21  Application  1,  Balance  of  Facility  ~  Lone  Star  AAP  105-nro  HE  Ml  LAP  Facility 


APPENDICES 

REPRESENTATIVE  SYSTEMS  AND  EQUIPMENT 


Tne  appendices  contain  reduced-size  copies  of  manufacturers' 
literature  showing  representative  examples  of  available  fire 
detection  and  extinguishing  systems  and  equipment. 

Appendix  A  -  Heat,  smoke  and  flame  detectors 

Appendix  B  -  Detection  system  panels  and  power  supply  units 

Appendix  C  -  Fire  extinguishing  systems  and  equipment 
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APPENDIX  A 


HEAT,  SMOKE  AND  FLAME  DETECTORS 

representative  systems  and  equipment 
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Honeywell  Automatic 

FIRE/SECURITY  SYSTEMS 

Fire  Detectors 

MODEL  NUMBER  T4010A  &  C 


General 


The  ceiling  mounted  sensors  are 
designed  for  use  with  Fire  Detection 
and  Alarm  Control  Panels,  and  contain 
lerminals,  terminal  block,  fusible 
element,  and  switch  contact.  They  are 
listed  by  Underwriters’  Laboratories, 
Inc.  and  approved  by  Factory  Mutual 
System. 


Features 


•  Easily  replaceable  fusible 
element. 

•  A  standard  3-1  /4  or  4  in.  (83  or 
102mm)  octagonal  outlet  box 
with  accessory  mounting  plate 
may  be  used.  Knockouts  are 
provided  in  plastic  base  for  use 
with  exposed  wiring  (A  model 
only). 


Specifications 


MODELS 

T4Q10A  Fire  Sensor  with  spst  switching. 
T40I0C  Fire  Sensor  with  dpst  switching 
with  No.  803257  mounting  plate, 

RATING  IN  AMPERES 


6  to  125  volts  ac .  6.0 

6  to  28  volts  dc .  2.0 

1 25  volts  dc  .  1.G 

260  volts  dc  .  0.3 


T40I0  APPROXIMATE  DIMENSIONS  IN  INCHES  (MILLIMETERS) 


F<g  5  Heat  detectors  -fixed  temperature 


74- 


Honeywell  Automatic 

FIRE/SECURITY  SYSTEMS 

Fire  Detectors 

MODEL  NUMBER  T4057A  ft  B 


General 

These  Fire  Detectors  are  used  with 
Fire  Detection  and  Alarm  System 
Panels  to  provide  positive,  rapid  fire 
detection.  They  are  ceiling  mounted, 
and  serve  as  a  temperature  actuated 
switch  to  initiate  an  audible  alarm 
signal  or  other  alarm  output.  They  are 
listed  by  Underwriters'  Laboratories, 
Inc. 

Features 

•  Low  profile  device  that  utilizes  a 
reversible  mounting  plate, 
shipped  with  each  detector,  and 
adaptable  for  either  junction 
box  or  surface  mounting.  All 
mounting  screws  are  concealed. 

•  Fixed-temperature  operation  is 
easily  identified  by  the  fact  that 
the  heat-collector  disc  drops 
away  from  the  detector. 

Specifications 

MODFuS 

T40S7A  Automatic  Fire 
Detector-Combination  rate-ofirlte 
and  fixed  temperature. 

T4057B  Automatic  Fire  Detector-Fixed 
temperature  only. 

RATING  IN  AMPERES 


8  to  125  volts,  ac .  30 

8  to  28  volts,  dc .  Id) 

125  volts  dc .  0.3 

250  volts  dc . 0.1 


SWITCHING 

Available  with  either  one  or  two  sett  of 
normally  open  (N.O.)  contacts.  Contacts 
close  on  temperature  Increase. 


^SHOWN  FOR  BOX  MOUNTING.  DIMENSION  IS  la 
INCHES  !38mm)  WHEN  PLATE  IS  REVERSED  FOR 
SURFACE  MOUNTING 

rx  PROVIDES  IDENTIFICATION  . 


T4057  APPROXIMATE  DIMENSIONS  IN  INCHES  (MILLIMETERS) 


Fig  2  Heat  detectors  -  fixed  temperature  and 

combination  rate-of-rlse  and  fixed  temperature 
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Pyrotronics  laHDn  |  PROTECTIVE  SYSTEMS 


PYR-A-LARM 

FIRE  AND  SMOKE  DETECTION  SYSTEMS  AND  COMPONENTS 


Engineer  and  Architect  Specifications 


Thermal 
Plug-In  Fire 
Detectors 

MODELS  DTF-136P,  DTF-190P, 
DTR-136P,  DTR-190P 


INTRODUCTION 


RATE-OF-R1SE  PRINCIPLE  OP  OPERATION 


The  Pyr-A-Larm  Plug-In  Thermal  Fire  detectors  are  of  the 
fixed  temperature  or  combination  fixed  temperature/rate-of- 
rlse  type.  The  combination  detectors  consist  of  two  Indepen¬ 
dently  operated  thermal  elements.  The  rate-of-rlse  element 
is  self-restoring.  The  fixed  temperature  element  Is  of  the  non¬ 
restoring  type.  The  plug-ln  thermal  detectors  are  designed  tor 
use  with  the  standard  Pyr-A-Larm  Detector  base.  Located  on 
the  base  is  a  lamp  which  visually  Indicates  the  Initiation  of 
an  alarm. 

Underwriters'  Laboratories,  Inc.,  recommends  the  combination 
type  thermal  detector  be  used  to  protect  a  maximum  of  2,500 
square  feet,  and  the  fixed  temperature  type  be  used  to  protect 
a  maximum  of  225  square  feet.  Job  conditions  and  engineer¬ 
ing  ludgment,  however,  often  dictate  closer  spacing  to  provide 
faster  detection. 

MOUNTING  DATA 


Basically,  the  rate-ol-rise  element  consists  ol  an  air  chamber, 
a  flexible  diaphragm,  and  a  carefully  calibrated  vent. 

It  Is  well  known  that  air  expands  as  It  Is  heated,  and  con¬ 
tracts  as  It  Is  cooled.  For  normal  dally  fluctuations  of  tempera¬ 
ture,  the  natural  expansion  and  contractions  ol  the  air  In  the 
chamber  Is  automatically  compensated  by  the  "breathing" 
action  ol  the  vent.  However,  when  a  fire  occurs,  air  tempera¬ 
tures  rise  very  rapidly  and  the  air  In  the  chamber  expands 
faster  than  It  can  be  vented.  This  creates  a  pressure  which 
distends  the  diaphragm  and  closes  electrical  contacts. 

The  rate-of-rlse  action  is  not  related  to  any  fixed  temporature 
level,  but  responds  promptly  when  the  rate  excoods  15*  per 
minute.  When  the  heat  Is  removed,  the  air  within  the  chamber 
contracts,  relieving  the  pressure  and  restoring  the  electrical 
contacts  to  a  normally  open  circuit  position. 


FIXED  TEMPERATURE  OF  OPERATION 

The  fixed  temperature  element  is  entirely  Independent  of  the 
rato-of-rlso  olemont  and  Is  the  non-rostorable  typo.  In  a  slow 
developing  tire,  the  temperature  may  not  Incroaso  rapidly 
enough  to  operate  the  rate-of-rlse  element.  However,  when  the 
fixed  temporature  elemont  Is  heated  to  its  rated  temperature. 
Its  operation  Is  as  follows: 

A  fusible  alloy,  melted  by  the  heat,  releases  a  spring  to  close 
the  electrical  contacts.  A  "tell-tale"  hole  appears  In  the  detoc- 
tor  shell  and  Indicates  the  fired  detector.  The  detector  cannot 
be  reset  after  operation  and  must  be  replaced. 


Thoso  thermal  dotodors  respond  only  to  heat,  ao  they  are 
suitable  lor  uso  In  areas  where  normal  conditions  would  pro¬ 
hibit  the  use  ol  Pyr-A-Larm  Ionization  detectors. 

When  connected  to  Pyr-A-Larm  control  equipment,  the  do- 
lectors  are  fully  compatible  with  Pyr-A-larm  Ionization  do- 
toclors,  flame  detectors,  and  manual  stations.  Electrically,  any 
number  of  thormal  dotodors  can  be  used  In  a  circuit.  The 
limit  Is  only  sub|oct  to  the  practical  considerations  Of  Job  con¬ 
ditions  and  engineering  Judgement, 


Pyrotronics 

A  Div.^  on  of  Baker  Industries.  Inc 

6  Ridgedale  Avenue,  Cedar  Knolls,  New  Jersey  07927 


June,  1973 

Supersedes  Sheet  dated  5/72 


Fig  3  Heat  detectors  -  fixed  temperature  and 

combination  rate-of-rlse  and  fixed  temperature 
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P^Sm-A-IiARM® 

EARLY  WARNING  FIRE  DETECTION  AND  ALARM  SYSTEMS 

Engineer  and  Architect  Specifications 


Thermal 
Plug  -  In  Fire 
Detectors 

MODELS  DTC-135P,  DTC-200P 


INTRODUCTION 


The  Pyr-A-Larm  Plug-ln  Thermal  Fire  Detectors  are  ot  the  rate 
compensation/llxed  temperature  type  and  are  designed  tor  use 
with  the  standard  Pyr-A-Urm  Detector  base.  Though  the  detec¬ 
tor  element  is  self-restoring,  the  detector  locks  in  upon  alarm, 
therefore  It  must  be  reset  at  the  control  panel.  The  detector  is 
supplied  in  ratings  of  135”  F  and  200”  F.  A  lamp  Is  located  on  the 
base  to  visually  indicate  the  Initiation  of  an  alarm. 

MOUNTING  DATA 


Underwriters'  Laboratories.  Inc.,  recommends  the  Thermal  De¬ 
tector  be  used  to  protect  a  maximum  of  2.500  square  feet.  Job 
conditions  and  engineering  judgment,  however,  often  dictate 
closer  spacing  to  provide  faster  detection.  The  Models  DTC-135P 
and  DTC-200Paro  Underwriters'  Laboratories.  Inc.,  listed 


/V 


SE  'V 


C 


OETECTQR  REMOVED  FROM  BASE 


PRINCIPLE  OF  OPERATION 

Basically  the  detector  consists  of  an  aluminum  tubular  shell  con¬ 
taining  two  curved  expansion  struts  under  compression  lilted 
with  a  pair  of  normally  open,  opposed  contact  points  which  are  in- 


asm 


Pyrotronics 

A  Baker  Industries  Company 

8  Rldgedale  Avenue,  Cedar  Knolls,  New  Jersey  07927 


August,  1974 

NEW  ISSUE 


Fig  4  Heat  detectors  -  rate  compensation 
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Pyrotronics  fxl-f  r\ I  PROTECTIVE  SYS! 'MS 


Pyro  Ironies  a^ni.  PROTECTIVE  SYSTEMS 


Early  Warning  Fire  Detection  and  Alarm  Systems 


Engineer  end  Architect  Specifications 


Thermal 
Fire  Detectors 

MODELS  DT-135CL,  DT-200CL,  DT-135C, 
DT-200C,  DT-135CS,  DT-200CS 


Catalog 

Number 

6131 


INTRODUCTION 

The  Pyr-A-Larm  Thermal  Fire  Detectors  are  ol  the  rate  compen- 
satlon/llxed  temperature  type  and  are  designed  tor  use  with 
either  standard  Pyr-A-Larm  systams  or  other  commercially 
available  tire  alarm  systems.  In  all  models  the  detector  element 
Is  self-restoring  after  operation  and  are  supplied  In  ratings  of 
t3S*F  and  200’ F. 

Underwriters'  Laboratories,  Inc.  recommends  the  Thermal  De¬ 
tector  be  used  to  protect  a  maximum  ol  2.600  square  feet  dob 
conditions  and  engineering  judgment,  however,  often  dictate 
closer  spacing  to  provide  faster  detection. 

The  Models  DT-135CI  and  DT-200CL  are  used  with  Pyr-A-Larm 
low  voltage  systems  where  it  is  desirable  to  provide  visual  Identi¬ 
fication  ot  an  operated  detector  by  means  ot  an  Internally 
mounted  Incandescent  lamp.  These  models  lock  in  upon  alarm, 
therefore  they  must  be  reset  at  the  control  panel. 

The  Models  DT-136C  and  DT-200C  are  also  used  with  Pyr-A- 
Larm  low  voltage  systems  but  are  not  tilted  with  an  indicator 
lamp  and  do  not  lock  in  upon  alarm. 
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The  Models  DT-135CS  and  DT200CS  can  be  used  with  any  tiro 
alarm  circuit  ot  any  manufacture  using  open  circuit  direct  short¬ 
ing  type  units.  These  units  do  not  contain  a  series-connected  re¬ 
sistor  or  an  Indicator  lamp  and  do  not  lock  in  upon  alarm  Con¬ 
tact  ratings  are  6-126  Vac.  5  amps.  6-26  Vdc.  t  amp;  125  Vdc, 
0.5  amps. 

The  Models  DT-136C.L.  DT-200CL.  DT-135C,  DT-200C.  Ot- 
13SCS  and  DT-200CS  are  Underwriters'  Laboratories.  Inc. 
listed. 

Note;  Explosion  proof  version*  ot  these  models  are  also  avail¬ 
able.  contact  Pyrotromca'  System  Application  Department  lor 
Information. 

PRINCIPLE  OP  OPERATION 

Basically  the  detector  consists  ot  an  aluminum  tubular  shell  con¬ 
taining  two  curved  expansion  struts  under  compression  lilted 
with  a  pair  of  normally  open,  opposed  contact  points  which  are 
insulated  Irom  the  shell  The  tubular  shell  and  the  struts  have  a 
different  coefficient  ot  expansion.  When  subjected  to  a  rapid 
heat  rise  the  tubular  shell  expands  and  lengthens  slightly  At  the 
same  time  the  interior  struts  lengthen  but  at  a  slower  rale  than 
the  shell  The  rapid  lengthening  of  the  shell  allows  the  struts  to 
come  together,  thereby  closing  the  contact  points  and  initiating 
the  alarm. 

When  subjected  to  a  very  slow  heat  rise  the  tubular  shell  and  the 
interior  struts  longthenat  approximately  the  seme  rale  At  the  de¬ 
tectors'  set  temperature  point  13S®  F  or  200'  F.  the  interior  struts 
are  tuliy  extended,  thereby  closing  the  contact  points  and  initiat¬ 
ing  the  ilarm. 

These  thermal  delectors,  which  aro  shock  and  corrosion  resist¬ 
ant.  respond  only  to  heat,  so  they  are  suitable  for  use  in  areas 
whore  normal  conditions  would  prohibit  tho  use  ol  other  Pyr- 
A-larm  detectors 

When  connected  to  Pyr-A-Larm  control  oquipmonl  the  Models 
DT-135CL.  DT-200CL,  DT-135C  and  DT-200C  detectors  aro  fully 
compatible  with  Pyr-A-Larm  lonuation  detectors.  Homo  dotec- 
tori,  and  manual  stations  Electrically,  any  number  ol  thormnl  de¬ 
tectors  can  be  used  In  a  circuit  The  limit  is  only  sub|ect  to  tho 
practical  considerations  of  |ob  conditions  and  engineering 
judgment. 

In  addition  to  operating  their  own  internal  alarm  indicating 
lamps,  the  Models  DT-13SCL  and  DT-200CL  can  also  operate 
one  remote  Indicating  lamp  when  desired 
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Fig  5  Heat  detectors  -  rate  compensation 
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Models  OT-l  3SCPS,  DT-200CPS 
Surface  Mounted 


INTRODUCTION 

The  Pyr-A-Lsrm  Plug- In  Thermjl  Fire  Detectors  ere  ol  the  rite 
compeneehon/tixed  temperature  type  end  are  designed  lor  use 
with  the  standard  Pyr-A-Larm  Detector  base  Though  the  detec¬ 
tor  element  is  sell-restoring,  the  detector  locks  in  upon  alarm, 
therefore  il  mull  be  reset  at  the  control  panel.  The  detector  i*  sup- 
plied  m  ratings  ot  1 3S*  F  and  200*  F  A  lamp  is  located  on  the  base 
to  visually  indicate  the  initiation  ol  an  alarm 
Underwriters'  Laboratories.  Inc .  recommends  the  Thermsi  De¬ 
lector  be  used  to  prelect  a  maximum  ot  2,500  squire  leet  Job 
conditions  and  engineering  |udgm§n|,  however,  often  dictate 
closer  spacing  to  provide  taster  detection  The  Models,  DT- 
tOSCPS.  DT-200CPS.  DT-I35CPF  and  DT-200CPF  are  Under¬ 
writers'  Laboratories.  Inc.,  listed 


PRINCIPLE  OF  OPERATION 

(lasieaily  the  detector  consisisol  an  aluminum  tubular  ahell  con¬ 
taining  two  curved  expansion  stmts  uniter  compression  tilted 
with  a  pair  ot  normally  open,  opposed  coniaot  points  which  ire  in¬ 
sulated  trom  the  shell  The  tubular  shell  and  strult  have  a  dittereni 
coefficient  ol  expansion  When  subiecled  to  a  rapid  heat  rise  the 
tubular  shell  expands  and  lengthens  slightly  At  the  same  time  the 
interior  struts  lengthsn  but  at  a  slower  rate  than  the  then  The 
rapid  lengthening  ot  the  then  allows  the  struts  to  come  together, 
thereby  closing  the  oontaol  points  and  initialing  the  aterm 


Models  DT-135-CPF.  DT -200CPF 
Flush  Mounted 


When  aubiected  to  a  very  slow  heat  rise  the  tubular  shell  and  Ihe 
interior  struts  lengthen  at  approximately  Ihe  same  rate  At  Ihe  de¬ 
tectors'  set  temperature  point  Ol  135*  F  or  20!)''  F.  the  interior 
struts  are  fully  extended,  thereby  closing  the  contact  points  and 
initiating  Ihe  alarm 
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Fig  6  Heat  detectors  -  rate  compensation 
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Model  OI-2S 
Surface  Mounted 


Model  OI-2F 
Flush  Mounted 


INTRODUCTION  ' 

The  Pyr-A-larm  Models  DI-2S  and  Ol-JF  lire  detectors  oper¬ 
ate  on  a  patented  tonijatton  principle  They  respond  to  the 
first  traces  Qt  lire  In  the  term  gt  visile  smoke  Of  Invisible 
produels  ot  combustion  Heal  or  dame  Is  not  required  to  acti¬ 
vate  the  detector. 

TECHNICAL  DESCRIPTION 

The  detector  contains  tyro  ignljatlgn  chambers  and  a  highly 
sensitive  semiconductor  amplifier-switching  circuit.  One 
chamber  detects  the  presence  ot  combustion  products  The 
second  chamber  serves  as  a  reference,  to  stabilise  the  de¬ 
tector's  sensitivity  lor  changes  In  environmental  temperature, 
hymlditv  and  pressure  The  detector  has  provision  lor  mess- 
•urmg  ns  sensitivity  (using  a  Medel  SCU-8  Sensitivity  Test 
Sell  as  welt  as  provision  tor  changing  sensitivity 
The  Made!  Oi-?S  is  designed  to'  surface  mounting  while  the 
QI-SF  Is  designed  to'  Hush  mounting  Both  models  have  an 
indicate'  tomp  tg  indicate  me  alarm  A  remote  indicator  tamp 
may  be  connected  when  me  detector  Is  concealed  from  view, 
Tne  detector  operates  hom  a  S3  Vde  source,  provided  by 
me  Pyr-A-Larm  conltoi  pang!  The  deteclo'  requires  a  very 
small  siandby  current  (less  than  100  microamperes),  whicrt 
permits  ihe  use  ol  a  J-wira  deleclo'  circuit  ol  °t*  AWQ 
wire,  thereby  reducing  system  installation  costs  The  Model 
OI-2S  consists  ol  a  surface  mounting  base  assembly  end  a 
plug-in  detector  head  The  model  Dl-JP  cor  slits  ot  a  Hush 
mourning  base  assembly,  plug-in  dnieetor  head,  decorator 
ring  and  hung  ceiling  mounting  plate.  Each  base  may  lie 
attached  to  a  standard  a"  oiectnci  i  bo*  when  conduit  la 
used  or  may  bo  used  without  bn*  when  local  building  codes 
permii  Pyrolronlcs  has  available  limited-energy  shielded 
cable,  without  conduit  tor  use  where  permitted  by  local 
codes 

The  daieeier  shea  ana  base  am  fabricated  ol  rugged  poly¬ 
carbonate  material  thereby  eliminating  any  corrosion  prob¬ 
lems  The  umi  is  ot  an  oil-white  color  and  attractively  styled 
to  be  unobtrusive  ana  match  most  interiors  Top  OI-JF,  flush 
mounting  unit  protrudes  only  r  Irom  the  ceding  surface. 


APPLICATION  DATA 

These  detectors  are  listed  by  Underwriters'  Laboratories  Inc., 
and  although  U  L  gives  no  specific  spacing  recommendation, 
the  tost  spacing  ol  30  It.  (900  sq  II.)  may  be  used.  II  prac¬ 
ticable,  but  only  as  a  guide  or  storting  point  in  a  detector 
installation  layout  The  test  Urns  conducted  by  U  L.  were 
based  on  only  one  sot  ol  conditions.  nsmely.  a  15  ft,  9  In, 
high  smooth  celling,  no  an  movement,  and  no  physical 
obstructions  between  the  lire  source  and  detector  It  should 
be  readied  tost  these  are  tauiy  ideal  conditions  for  a  sym¬ 
metrical  deieeto'  layout  For  conditions  other  ihan  the  abova. 
It  is  mandatory  that  engineering  judgment  be  applied  regard¬ 
ing  detector  location  and  spacing. 
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INTRODUCTION 

The  Pyr-A-lomi  Models  DI-2DS  and  DI-2DF  lire  dotoclors. 
wiih  automatic  delay,  operate  on  a  patented  ionization  prin¬ 
ciple  They  respond  to  the  first  Iracos  gt  hie  in  ihe  form  of 
visible  smoke  or  invisible  products  ol  combustion.  Heal  or 
(lame  is  not  required  lo  aelivaio  the  defector. 

TECHNICAL  DESCRIPTION 

The  Uoteclor  contains  two  ionization  chambers  and  a  highly 
sonsillve  semiconductor  amplifier-switching  ci/cgt).  One 
chamber  delects  the  presence  of  combustion  products.  The 
second  chamber  serves  as  a  reference,  to  stabilize  mo  de¬ 
tector  s  sensitivity  lor  changes  in  envuonmenlal  temperature, 
humidity  and  pressure  The  detector  has  prevision  lor  meas¬ 
uring  ils  sensitivity  (using  a  Model  SCU-8  Sensitivity  Test 
Set),  as  well  as  provision  tor  changing  sensitivity 
8uiH  mio  the  detector  is  a  circuit  tnat  automatically  delays 
operauon  ol  the  unit  tor  a  period  having  a  range  pi  15  lo  30 
seconds  This  feature  is  designed  tor  special  applications 
where  momentary  but  harmless  products  ol  combustion  may 
be  present  |As  an  esample,  this  could  be  a  small  etflee 
wiih  personnel  especled  te  tight  pipes,  cigars,  pic ) 

in  addition,  a  lunehgn  selector  switch  is  provided  to  change 
the  deteetor  to  a  no  delay1  operating  mode  it  desired 

The  Model  0I-20S  is  designed  lor  surface  mounting  while 
the  0I-30F  is  designed  tor  flush  mounting  Beth  models  have 
an  indicator  lamp  10  indicate  the  alarm  A  remote  indicator 
tamp  may  be  connected  when  the  detector  is  cencoalod  from 
view  The  detector  operates  item  a  ??  Vdc  source,  provided 
by  the  Pyr-a-Larm  control  panel  The  detector  requires  a 
very  small  standby  current  (less  than  too  miereamperesl. 
which  permits  the  use  et  a  2-wire  detector  circuit  st  *18 
A  WO  won.  thereby  reducing  system  insinuation  costs  Too 
Model  01-208  consists  et  a  surface  mounting  base  assembly 
and  a  plug-in  detector  head  The  model  0I-20F  consists  ol  a 
iluan  mounting  base  assembly,  piuo-m  detector  head,  dec¬ 
orator  ting  and  hung  coiling  mounting  plate  Each  base  may 
be  attached  to  a  4"  octagonal  electrical  boa  when  conduit  is 
used  or  may  be  used  witnoe'  nun  when  local  building  cedes 
permit  Pyrotroracs  has  available  limited  •  energy  shielded 
cable,  without  conduit  lor  use  whore  permuted  by  loeai 
codes 

The  detector  shell  and  base  nio  faimealtid  ol  rugged  poly¬ 
carbonate  material,  thereby  eliminating  any  corrosion  peon- 
toms  The  unit  Is  ol  an  olt-whiio  color  and  attractively  styled 
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to  be  unobtrusive  and  maleh  most  interiors  The  01-2DF, 
ItoSh  mounting  unit  protrudes  only!1'.,  from  the  ceiling 
surface 

APPLICATION  DATA 

Those  detectors  ore  listed  by  underwriters'  laboratories  Inc  . 
and  although  U  l  givos  no  specific  spacing  recommondahen 
the  lost  spacing  of  30  tl  1900  sq  It )  may  be  used  if  prac¬ 
ticable  but  only  as  a  guide  or  starting  point  in  a  detector 
installation  layout  The  test  tires  conducted  by  U  l  wore 
based  on  only  one  so|  at  conditions  namo.y  a  ISM  9  in 
high  smooth  coiling  no  air  movement  and  no  physical 
obstructions  between  mo  too  some 0  and  detector  II  should 
be  realized  that  these  (ire  lauly  Ideal  conditions  lor  a  sym 
metrical  detector  layout  For  conditions  oihor  man  the  above 
it  is  mandatory  that  engineering  pidgmeni  bo  applied  regard¬ 
ing  detector  location  and  spacing 
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Fig  8  Smoke  detectors  -  Ionization 
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General 


The  smoke  detector  is  used  with  the 
W939,  W940A.-or  other  UL  listed  com¬ 
patible  Fire  Alarm  Panels.  It  is  designed 
for  flush  or  surface  mounting  used 
with  or  without  a  4  x  4  in.  (102  x  102 
mm)  electrical  box,  as  local  codes  and 
ordinances  dictate.  The  TCIOOA  Ioni¬ 
zation  Smoke  Detector  is  UL  listed. 
ULC  listed,  and  Factory  Mutual  ap¬ 
proved. 


The  detector  circuitry  is  completely 
solid-state  with  two  ionlzaton  clam¬ 
bers,  comparator/swltclting  circuit,  and 
an  easily  seen  light-emitting  diode 
alarm  indicator.  One  of  the  ionization 
chambers  senses  combustion  products 
and  the  other  serves  as  a  reference  to 
compensate  for  cltanges  in  tempera¬ 


ture,  humidity,  pressure  and  velocity. 
The  sensitivity  is  calibrated  at  the  fac¬ 
tory  and  field  adjustment  is  normally 


not  required.  For  special  applications  a 
three-position  sensitivity  adjustment 
switch  is  provided. 
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Fig  9  Smoke  detectors  -  Ionization 
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introduction 

The  Pyf.A-La'm  detector.  Model  DPS- 1 .  operates  on  the  photo¬ 
electric  principle  it  reipgnds  pueclty  to  vijiWe  smoke  concentra¬ 
tion*  of  i  2S  per  toot  H  is  recommended  lor  use  in  areas  where  >1 1* 
not  practical  to  employ  tne  tomnalio"  type  detector*  due  to  high 
ambient  concentration*  ot  combustion  products  (in  garage*.  *u»- 
naee  room*,  manufacturing  atea*  having  combustion  producing 
equipment  suet'  *»  wek)«ng)  In  addition,  it  maybe  des-iabio  to  use 
me  pMiioeiaeine  detector  w  atea*  where  me  materia)  expected  to 
bum  would  produce  very  dense  visible  smoke 

MOUNTING  DATA 


ENGINEERING  DATA 

The  Photoelectric  detector  employs  the  Tyndell  principle 
A  light  source  and  a  photocell  are  arranged  In  a  labyrinth 
chamber  tn  jych  a  manner  that  no  direct  light  and  practically 
no  rettected  tight  can  reach  the  photocell.  Smoke  particles 
entering  the  chamber  are  illuminated  and  the  scattered  light 
horn  such  paiiisies  reach  the  photocell.  This  generates  e  vol¬ 
tage  vhlqh  is  amplified  by  a  transistor  circuit,  causing  the 
Ignttton  ot  a  cold  cathode  tube  that  initiates  the  alarm.  The 
light  source  Is  a  gas  lined  Hash  tune.  especially  developed 
tor  thl*  purpose.  Which  generate*  a  high  Intensity  light  Hash 
every  !  to  3  seconds,  tn  order  to  Initiate  an  stem,  at  least 
two  light  ti»*hes  are  necessary,  eg.  a  smoke  concentration 
must  be  present  in  the  'abyrlntn  tar  at  least  5  to  to  second*. 
Alarm  actuation  by  ambient  light  (illumination,  lightning,  weld¬ 
ing  operation*,  etc.)  or  by  shod  temporary  smoke  concentra¬ 
tions  are  therefore  excluded. 

The  detector  contains  a  photoelectric  cell  any  a  Hash  tube  m  a 
labynnlh  chamber,  a  transistor  amplifier,  gale  circuits  and  a  cold 
cathode  tube  The  current  consumption  per  detector  >s  eppron- 
ms*ety  SO  mtcroamps.  and  it  i*.  tht'eloi*.  pwsdde  to  connect  up  to 
6  detectors  per  cone  The  detector  sensitivity  <x  esprested  us  per¬ 
cent  tier  toot  ot  tight  obscuration  caused  by  smoke 

The  detector  contain*  no  moving  part*  subject  to  wear.  Ser¬ 
vice  life  ot  the  light  source  exceeds  19  years  The  detector  is 
supervised  so  that  (allure  ot  the  light  source  or  the  sensing  am¬ 
plifier  win  cause  an  atarm  signal  The  detector  is  tabrtcated 
with  corrosion  resistant  material*, 
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83 


sjvmis  j.Mi3Siond  lUwrGB  ftJfuaqoUj 


Pyrolronic*  |  PROTECTIVE  SYSTEMS 


Early  Warning  Fire  Detection  and  Alarm  Systems 


Engineer  and  Architect  Specifications 


Smoke  Detector  tatal°9 
Photoelectric  Type  Wumber 

6110 

MODEL  D$*2 


MODEL  OS-2 


INTPOOUCTION 

Th*  Pyr-A-Le'm  Mode'  QS-2  Smoke  Oetaeior  operate*  on 
me  photoelectric  principle  it  responds  directly  to  visible 
smoke  concentrations  o!  t  v*»  per  toot  obscuration  It  IS  recom¬ 
mended  tor  use  m  areas  where  it  is  net  practical  10  employ 
the  tomtalton  type  detectors  due  to  high  amount  concentra¬ 
tions  of  combustion  product*  (m  gauges.  turnaee  rooms, 
manufacturing  areas  having  combustion  producing  equipment 
such  as  wetdingi  in  addition  n  may  be  desirable  to  use  We 
photoelectric  detector  <»  areas  where  We  material  rupee  ted 
to  bum  Will  produce  visible  smoke 

TECHNICAL  OftCPIPTION 

The  Model  OS-2  operaita  on  we  Ught-scauermg  Tyndall  pnn- 
cole  An  i, ED  *«d  a  pfoto-cen  a*  arranged  <n  a  labyrinth  so 
that  tight  can  only  t*u  onto  an  epto-eteetricii  transducer  when 
scattered  by  smoke  panicles  wn*n  a  praeat  threshold  is  tt- 
eeeded.  a  voltage  n  generated  which  is  amplified  by  a  nan- 
atstor  circuit,  initiating  We  alarm  upon  operation  we  detector 
•  lorks-m"  When  me  smoke  pamcttt  have  cleared  from  w« 
deiector  n  can  be  reset  from  we  control  eenei 
The  Model  DS-J.  which  it <"  igned  for  suffice  mounting  only, 
consists  ot  a  mounting  p.te  assembly  and  a  ptug-w  detects)* 
nea)  ano  is  fwrd  with  an  indicator  ump  to  indicate  me  Harm 
A  remote  indicator  tamp  may  be  connected  when  we  detector 
is  conceited  bom  v«ew 

The  deiector  operates  from  a  33  Vdc  source,  provided  by  We 
Pyr-A-i»tm  control  panel  The  detecior  requires  «  very 
»m#.i  standby  Current  tics*  than  ISO  microamperes),  which 
permits  me  use  ot  a  3-wite  detecior  circuit  ot  eta  AWQ  wire, 
thereby  reducing  system  installation  costs  Pyrotronics  has 
iimiteo-energy  shielded  cade  available  tor  use  where  conduit 
is  not  required  by  local  Codes 

The  deiector  shell  and  base  are  taencaied  of  tugged  poly¬ 
carbonate  material,  (hereby  eliminating  any  corrosion  prob¬ 
lems  The  unit  is  ott-wHite  it-,  color  and  attractively  styled  to 
be  unobtrusive  and  match  most  interiors 


APPLICATION  OATA 

Nu  mare  Wan  twenty  (20)  Model  DS-2  detectors  are  to  be  used 
on  any  detecting  ei/eiui 

installation  et  flhetoeteeme  detectors  shn-'T  only  ne  made 
after  a  careful  evaluation  has  been  made  as  ig  We  shape  ot  the 
haiara.  Ms  contents.  Sir  movements,  and  We  location  Ot  air 
conditioning  inlets  and  e»h»ust  outlets  Smoke  particles  tend 
to  stratify  at  different  levels  near  w*  ceding,  based  on  ambi¬ 
ent  temperature)  ceiling  configuration  and  any  nr  movement 
it  i*  'ecsmmended  wetefB'e.  wit  tests  be  made  and  readings 
taken  before  installation  to  astute  oobmum  placement  of  we 
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Swiss*-*  r.*.uT.i:KHM 


Honeywell 


Photoelectric 
Smoke  Detector 


MODa  NUMBER  TC803A 


Genera! 

The  TC803A  Photoelectric  Smoke 
Detector  is  used  with  ALPHA/DELTA 
1000,  W 930,  W‘240,  or  other  UL  listed 
compatible  lire  alarm  control  units.  It 
is  designed  for  surface  mounting.  The 
TC803A  mounts  on  a  4-incl.  square  or 
octagonal  electrical  hux  (supplied  bw 
others)  as  loc'1  codes  and  urdinattcu 
dreut'. 

The  TC803A  is  Ul  listed  as  an 
automatic  smoke  and  ftte  detector  for 
open  area  protection.  The  dctectot 
will  alarm  when  smoke  In  its  chamber 
reaches  the  fixed  sensitivity  setting  of 
1.5  percent  (typical).  A  unique  rate 
compensation  circuit  increase*  detector 
sensitivity  upon  a  rapid  buildup  of 
smoke.  One  model  of  rhe  detector  also 
contains  a  thermostat  that  will  alarm 
when  she  temperature,  at  (he  detector, 

Failures  ■■■■■■  — — - 


•  Rate-compensated  fixed  sensitivity 
calibration. 

•  Rett  light  emitting  diode  lift)) 
Ught  source  with  40  year  rated  life. 

SpedfimiDBr  . . . 

moo  tas 

rCWJAtOM  PhutMtKtric  S-w*k* 
OttKtat, 

T CIO 3A 1014  PtttH#eU«ri«  Saak* 
OHKtor  -nth  US  (  IS?  0  hast  date* 
lot. 


Kmt*  neouirtiMENts 
D  2S.N0C  UfvOC  nominal). 

SYAATUP  CUHIUNT 

0.025  imp  tar  nMtoMrwmiy  rare 
minutes. 


reaeltes  135  I-‘  (57  C),  a  relay  witirln 
each  detector  will  encrgire  as  the  result 
of  either  alarm  and  its  contacts  can  be 


used  to  activate  alarm  indicating 
devices  directly  or  through  auxiliary 
equipment. 


*  Red  LED  alarm  indicator  lamp. 

*  Detection  chamber  is  exposed  for 
optimum  smoke  entry  capability . 

*  tong  term  stability,  low  current 
consumption,  and  RE  and  transient 
protection. 


•  One  set  of  Si*$t  N.O.  alarm  con- 
tacit. 

•  Two  sett  of  accessory  SW3T  alarm 
contacts. 

•  Uuilt -m  functional  test  capability . 

.  UU listed. 


WO*  MM.  CUMIN! 

0005  ULfi  si  22  f  1)5  Cl. 

AiAHM  cuminy 
OiUSaxMS. 

Accmonv  circuit 

i  imp  at  JO*  OC  and  0.5  amp  at  125* 
AC. 

omevoft  covtnAtre 
tlaiiawm  iKarrmmCfd  wt«tat  cow*1 
a«a  o  S0Q  si)  ft  (U£  n«}l  under  idaat 


canOmtma  U5  tout  was,  room  h*s»M. 
sheath  trJ-'j.  *o  t*  Jmaawwtf).  tins 
cares***  must  be  »*dvi*d  ***n  apptftd 
w  roeen  with  lugh  ream*!  a*  (*|t  as* 
«wv*m*nu.  $*»  7KHS  Apphcatiw 
Umoji  sr  NfbA  m  ter  dHwls  m 
smoke  cktseto*  ctacMasn. 

yhcamm.  •  acre  UP 
U5MSJC1. 

LAM*  lilt 

ls*M  aeutiiaf  diode  rated  at  40  teats. 
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MODELS  DFS-3,  DFS-10.  DFS-30 


Dsit«;flp4jtfT',  --ThePyi'A  Larm fiomocfotcctors  rg$j>eod 
$«?otjy  to  mp  presence  of  flame  They  so  the  infra* 
oHi  yadiahsn  gmanaHng  tram  flames  vfHigh  must  be 
jttieteing  pr  <h«  fbyns)  and  must  be  suj. 
tamed  is*  at  Mast  X  vi.  u-r  35  second*  (depending  w 
detector  4otee::%TiK  RespiVfise  te  constant  infrared  radia- 
(ten  or  to  sttSft  fiicKerlna  phenomefta  &  therefore. 
eacHi-ter* 

(tame  detector  is  intended  to  protect  hazard* 
erhoio  m«  anticipated  Utat,  writ  devetep  SuicViy  v.-ith  tittle 

or  no  itioijHfint  or  smotdofrHQ  staples;  wbg»g  ignition  is 

almost  mst9fjta«KKis  (eg,  flammable  cembus- 

We  0**s.  tesje  cotton  tigre.  etc },  Trse  fisste 
is  not  recommended  tot  protection  against  incipient 

MOUNTING  DATA 


fimtss  ***** 


%s£5^  *  *  r*  tty’ 

“=** - -  J“  Wnseif  9;» 

•..**«*»•  yC ,  ;gr  otigjiyj 


Ir^rf  |  j 
Sr5l 
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and  smoldering  stags  tires  This  is  better  protected  by 
the  ionization  detector.  The  Model  DFS  detectors  are 
Factory  Mafwai  approved. 

The  flame  detector  is  best  suited  tor  direct  equipment 
or  process  protection  and  lot  use  on  high  ceilings,  ft 
should  be  used  in  combination  wear,  to.-vrzatlon  detectors. 

For  detailed  information  refer  to  manual  on  "Applies* 
tiQfl  Data.  Flame  Detectors"  (form  8*188). 

Principle*  of  Ojs*ratton—The  detector  consist*  of  a 
*i|lc>3«  sofar  can  (uhotp-eiectnc)  ieested  behind  a  con- 
ve»  Infrared  tHter  tens,  in  rmtprmi?  to  a  ftame,  a  voltage 
is  generated  by  me  e«ii  and  smsttfisd  by  a  $  stage 
uanssstor  ampiifier-reetifiermifegrator  etreuit  The  t«. 
segrater eatitut  vsttage  t*  used  to  activate  a  co*4  csthmje 
tut*}  which  te?tis  w  the  alarm  in  a  simitar  manner  to 
that  of  the  ionization  detector 

in  contrast  to  me  tomzsfe®  aetectar,  the  flame  ue- 
*ee»»  0taw.it  a  small  aperming  gurreftt  (as  msergam. 
pares)  and  ihiji  a  masimumof  5  name  detector*  maybe 

used  t«r  zone 

The  detector  operates  m  conjunction  with  the  stand- 
aid  neon  alarm  mdicatar.  located  m  the  detstier  base 
ft  may  t>e  msts'tea  m  a  standard  ismzaticn  detector  twse 
of  in  a  Pyr-A-tatm  recessed  ceiling  fsatpte 

OETECTOfl  MOUNTING  HCICHT-iVh<m  ,;t*a  tar  am3 

pretestmn.  the  tet&wHg  generat  ruts*  a^tay  The  e-gb* 
w«m  ceding  height  is  3d>$#  feet  The  detector  may  be 
used  on  ceilings  as  high  as  ftj  feet 

At  low  £@it--»g  heights,  the  3d  Of  <0  second  dsteetere 
thoutf)  be  «sea  to  the  el  w«*anfg<g 

alarms.  On  high  Ce-tatgs  the  >C  or  3  *e*3«tl  detectors 
should  be  uses  tt  inefease  detector  sertviivity. 

The  aetester  c»n$itH’ity  i$  mvetsety  tKobcMnnai  to 
the  square  of  the  distant®  tit-  the  toe  source  Thei*-. 
tore,  doubtme  the  distance  require*  a  four  time*  larges 
lue  tor  detection 
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SPECIFICATION  DATA 


C7050B,  R7302B  Combination 
DESCRIPTION  OF  OPERATION  Ultraviolet  Fire  Detection  System 


Automatic  Optical  Integrity  -  AOj  •  is  an  extension  of  the 
optical  integrity  concept  pioneered  and  perfected  by 
Detector  Electronics.  AOi  places  important  new  capabilities 
at  the  disposal  of  the  fire  protection  professional,  and 
makes  possible  a  higher  degree  of  security  for  applications 
where  fire  hazard  is  an  unavoidable  risk  in  production 
processes.  -  ,  • 

AOj  is  an  important  step  forvyard  in  ultraviolet  lire  pro¬ 
tection,  Developed  and  manufactured  by  Detector  Elec- 
(ironies,  It  gives  complete  assurance  that  the  entire  fir.- 
detection  system  .s  fully  operational  and  ready  to  respond 
to  fire  or  explosion. 

Automatic  Optical  Integrity  means  that  the  detector’s 
optical  surfaces  as  well  us  the  associated  eiuctrical  circuitry 
are  continuously  checked  by  a  logic  system  in  the  R  73028 
Controller,  It  makes  certain  the  ultraviolet  san>,ng  system 
Is  unimpaired  and  ungbscofec*  and  that  all  sensing  and 
alarm  circuits  are  operational. 

An  Important  consideration  wnn  any  ultraviolet  fee  detec¬ 
tor  Is  that  a  gradual  buildup  of  contaminants  -  oil.  gasoline. 
petm-chemieaU.  grime,  salt,  -  on  the  lens  surface 
will  absorb  ultraviolet  radiation.  When  the  buildup  « 
heavy  enough,  the  mmoi  >s  blind, 

The  system  crjnSnStS  of  one' Of  mors  CJOSOU's  (up  10  (light 
Deieetarji  mm  the  R73038  Controller. 

The  controller  4  m  mctfytai  form  and  consists  of  electronics 
to  prstess  the  detector  s«gn«t.  plus  ssvera!  switching  relays 
When  one  of  the  detecting  units  "sees”  an  amount  of 
ultraviolet  radiation  greats?  than  the  sensitivity  setting,  one 
relay  is  enet;i#yd  immediately  if  no*  ultraviolet  level 
remains  above  the  tempi  >tntv  setting.  a  secend  relay  Hast* 
after  4  tire-determuuy)  (fieia  adiustdhtel  limy  delay,  Should 
a  system  maitiiikct'Oii  dwtiop.  a  fauM  *s>iay.  which  n>  pan 
of  the  Supervised  circuitry,  autpnjt«ally  mdicates  a 
problem, 

TN  G?05jOU/R?.1iMt  combination  provide*  the  Same 
instantaneous  rmtxinye  to  flame  as  Other  Det  tioniss 
models  aid  Isatutw  d**  following  important  advances 

•ACj  0  Onmw  fieenorvu*'  itatMitwx 
tor  iu  Mtwett  Opnai  lengrov  ivumm 
<J*  hit.  NuiKrtr  tUMl.tSt 

OeteUW  UttUMMaCttRarttiM 


AOj  Svtttm  IkIimIm  ttindard  C70SOH  Omtcior  pint  IM  Dtl  Tronica 
St  inch  Irvmunvwii  Rack  CoeuoiUf  Mtuippsd  with  OifiUI  DtspUy 
tor  fault  idanti! icaiian. 

-A  digital  display  located  on  the  from  of  the  RAfQifa 
Controller  specifically  identifies  by  code  number,  tiuh 
conditions  thgt  may  develop  m  the  C?0W)B  Detector^ 

the  Centroller  Itself,  or  any  sritercawwi  nrg  wires  $hu.((ii 
a  fault  sc'tur.  a  monitoring  relay  vnth  remote  .n.|>iah?<n 
capability  registers  that  fact,  anu  9u«Mit.aneoifSiv  me  e»*  t 
nature  of  the  iaun  is  shown  «•»  the  digdai  u-ipiav  H 
the  fault  involves  a  reduction  m  the  sensitivity  of  any 
datevtor  to*  any  reason,  the  display  »viH  also  identify  Ah.,  it 
detector  or  geteetors  a»e  involved 

“Should  any  -ytc-  inr  Ire  suddenly  tjlirtde-d.  a-,  for  n.r  t  to, 

due  u>  use  rtd>ture  ot  an  o>i  iu*p,  wm  -soj  mw*-  wot 
(Mould! -felly  tPOduce  a  fault  Signal  dt  (he  (U.!0jii 
Controller,  f he  ,\fli  test  Ortuvn-e  takes  'ess  tha“  cate 
second  per  detector. 

•“Cradugi  cprstartiiiiaiiOA  of  ;i«y  CJW#  Detects;  s  tspbcgt 
silt  f  me  will  auliimaticallv  idbihnP  a  fault  signal  at  the 
Controller,  Ipng  fcytore  the  detectors  am  rendered 
incapable  of  response  to  luc. 
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SPECIFICATION  DATA 


Ultraviolet  Fire  Detection 
System  -  Featuring 
Optical  Integrity 
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SYSTEM  DESCRIPTION 


Using  C7050B  Detector,  and 
R7300B  or  R7301B  Controller 


[hi;  Detector  llecboni.  s  ultraviolet  lire  elelei. tor  system 
luis  taken  an  important  slop  forward  in  the  dependability 
and  reliability  of  the  total  system  by  the  addition  ol  the 
"oj"  feature  ■  optical  integrity.  Developed  and  inaniifar- 
lurutl  l;y  Deter  tor  tluitrorms  it  gives  assurance  that  the 
entire  tire  detection  system  is  fully  operational  and  ready 
to  respond  to  tiro  or  explosion.  See  f  igure  1. 

With  any  ultraviolet  tire  deter  lor .  a  buildup  ol  i  ordaminanls 
Sin  h  as  oil,  gasoline,  petroi  hernu als.  on  the  detector 
ivmdow  absent*  ultraviolet  radiation.  Before  oj '  a  Ire- 
gunni  chert  with  a  iiortahle  ultraviolet  "flashlight''  to 
simulate  a  fire  was  necessary  io  iHch.Ii  theduleiior  and  the 
controller  It  requcied  two  persons  to  :.nnquc  t  the  test 
one  at  ttie  detoc  tor  anti  tlsn  otSter  at  'he1  controher 

Ttie  U“iftior  fdr.i  tremns  "oj"  system  .s  a  sie'i'lo  test 
ceetnod  that  can  be  |ierlotmud  by  one  person  at  the 
uioitq'ler  as  nlten  as  nu|uii«l  or  desired.  The  ore  ol  the 
"flashlight"  then  o  only  . needed  to  chock  sensitivity  lewis 
and  the  rocatrons  ol  the  dote,  tmx  pnnoditolfy. 

The  “oj"  system  uses,  a  h>oi  ml  ultraviolet  lose  lamp  inside 
the  delete  tut  housing,  but  opt  natty  isolates  I  bom  the 
ultraviolet  samm  f’lat.og  the,  controller  in  bvcgw  links 
out  th«  alarm  r  i.Mu't*  tou  hiny  ■hii  'Oj  puthbut-tan  art 
thru  onppIlHf  turns  on  the  test  lamp  at  the  deb'c  tor  housing 
UlbaviOlel  racial  wen  from  the  test  lamp  goes  tluougb  (tie 
ms# sv-mtow  te  the  t  eveisd  r..cg  ansi  h«e  t  .hruugh  the 
window  IB  the  ultraviolet  sttreetw  Sett  f  Sjute  2 


frrruiv  JrrCutiwl*  V*v»  6*  CfOMiS  OvtKls*. 

|  .gicts  on  the  controller  lOcJn  a1-1  dec  output  relays  retscpnttcl 
c*i  atcrdt  chrovs  that  the  tsatiHra  is r  Us-e'  arid  the  tiV  Svntor 
is  McvnatKitiat.  part  Of  rc-qrouw,  mdrr ates  (Mai  dvr  Crete 
vfevdy  re  reidocOi  due  to  ror>ta,:‘-'‘atrrm  <Vr  the  xvihefOiV. 
or  ate.  ironic.  ■  '  i«t  ptnphntis  th>s  «  the  P4<lha>  imagt  ly 
ultraviolet  b»P  >iete«  Icon  system 


DwtM1  ttwrevea  C«r|t*r*l  »e 

*0$  rt  overdue  Cettcmo  ix  |r«rwn  <a*  at  intmuai 

Ochkoc  meter  it  y  cviWxri  US  Pa*  tva  3.0V/190 


'  *(/' 


Figure  t-beiectoi  t'k'.t'un.ci  UlPievro'ett  Fite  Oettetbci.  Svttem 
with  “Uj". 


The  "oj"  tltt UK. tor  has  art  espltftiofi.proot  eylindhtal  hbuy 
me  of  meln.-Pp-tated  brev*.  stainless  steel  1303  o*  3l6i  or 
gncKlved  emiiir-r  free  aluminum.  It  resists  shots  odd 
vibration  It  may  he  moulded  outdoors  m  direet  sun 
oetauM'  the  ehdM;ti.f  is  "ot  sun  seojuive.  or  anywhere 
indoors,  even  in  high  intensity  hgntmy  areas,  n  is  available 

With  swivel  praetet  Wdh  a  260  degisit  sweep  attainment  iy 

an  option#  goc:..tonnet  '  mounting  ton  the  guaur  window 
erv.ll  t  er  looking  aivtis  neuters,  kettles,  Conveyers  and 
ether  inassassib.d  areas 

The  oj'  rteteetelf  worts  with  either  the  if  I  ciSOh  g* 
ffeJ0ljt  Controller  The  if/  100 1*  fr.eetdrpilcr  eS  a  Sit f  d*  sr 
mount  urcil  tot  eii.  IpVirc  enmdn  cabinet*  or  whir  !oS  Thg 

H/  e0H?  Controller  >s  a  slim  runs,  mount  und  that  Ids  any 

Standard  Id  itv.  h  instrument  rat  e  eo.  ioe.ite  it  ■*  available 
with  va* iu rS  Pld.one.  including  u^t  n-ondormb  relays  and 
automat ir  AC 'DC  >  hatxgeoset  f.  t|h«  rftnbOtler  handles 
up  to  eight  dethftors 

SPECIFICATIONS 

spectral  SENSITIVITY  range  - 

Oet  Tronic*  nj  ultraviolet  foe  detector  responds  to  radiation 

in  the  range  of  18S0  to  2460  Angstroms  Detectors  are  not 

sensitive  to  direct  or  reflected  sunlight  or  normal  artificial 

tight. 

SENSITIVITY- 

Controller  sennbviiv  is  field  adjustable  tor  26.  SO.  25  and 
tOO  eounn  per  tecum!  lesponse,  meaning  that  «  reference 
flame  (eoniisfing  ot  a  gasoline  fire  generated  from  a  one 
square  toot  surface!  can  be  deteettsf  at  distances  ranging 
from  IS  feel  to  greater  than  46  feet, 


sm  «»iO»oa 
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PROTECTIVE  SYSTEMS 


PYR-A-LARM  ® 

Early  Warning  Fire  Detection  and  Alarm  Systems 


Engineer  end  Architect  Speciticatione 


Unitized  Flame  Catalog 
Detector/ Controller  Number 
Ultraviolet  Type  6140 

SERIES  U-7600 


INTRODUCTION 

The  Pyr-A-larm  Ult'SviolSI  Type.  Umhted  Flam*  DelCCtO*  and 
Controller.  Series  U-7600  IS  a  complete  detection  unit,  incor¬ 
porating  all  electronic  and  switching  components  in  a  jingle 
compact  enclosure,  together  with  a  highly  sensitive  reliable 
•tame  deiector 

To  increase  apptieaiion  n*»t&mty. ine  Series  U-7600  Detector/ 
Controller  can  also  be  used  with  the  Model  C-70S0  detector 
serving  as  a  remote  sensor 

APPLICATION! 

Kaisreows  Area  Flash  Fire#  Comertttor  Hatton* 
Caseous  Fueta  Metal  Powders 

Toluene  (torso*  FtwnmaM*  llgutds 

a  storm*  loedwtg  TorsMnalt  Ott  thoro  OH  Holton** 
Pumping  (tatters*  Munition*  Production 

Since  me  unit  <*  insensitive  to  sot »r  radiation  and  cannot  b# 
actuated  tty  normal  artificial  lighting.  d  <s  ideal  tor  either 
indoor  or  outdoor  applications  Adverse  weather  conditions. 
Such  as  wind.  ram.  and  snow  wilt  not  attect  operation  Oper¬ 
ating  temperature  rang*  is  from  -*0’f  to  *  tM’F  t-ao’C  to 
-TO* Cl  The  U-76O0  Series  it  ptiticuiatty  wtn  suited  tor  *p- 
Plications  where  Omiton  t  eeptosion  proof  enclosures  ere  re* 
duued  tor  control  tnd  twitching  circuits 
Tn«  detector  snoutd  not  be  used  in  me  vrcimiy  ol  gimme 
radiation  oi  X-ray*  or  where  ere  wetdingnpertormed  specie! 
tecnnntuM  must  be  followed  when  locating  detectors  to  re¬ 
strict  these  sources  et  radianon  troth  me  detector's  cone  o» 
viswn  (ID*  spnertcei) 


TCCHHtCAL  DEtCAIPTION 

The  detector  is  essentially  a  Qeiger -Mueller  gas  type  cathode 
tub*  that  it  designed  to  detect  (lime-radiated  rays  m  in* 
estreme  low  (ultraviolet)  end  ot  th*  radiation  spectrum,  out¬ 
side  the  range  ot  human  vision  and  at  a  wavelength  i»S0  to 
2CS0  Angstroms  (10.000  Angstrom*  -*  egual  to  1  micron  or 
00t  mitlimetfisl 

ttidiation  >s  not  emitted  continuously  hut  w  smalt  bundles 
caned  photoni  When  a  photon  ot  uit'*vioiei  radtanon  n  seen 
By  the  detect  or  tut>*cimod*.*t*ctionni*drawntdth*  anode, 
causing  a  im*n  HowoteurieniwNcnectuatMtneaurmeircuii 

Tn*  unihted  detector  can  be  tnoognt  ot  as  a  normally  open 
switch  mat  is  momentarily  closed  wtien  utuaviotet  radiation 
with  a  wavelength  ot  t($o  to  34S0  Angstroms  enters  me  view¬ 
ing  window  o*  me  detector  wim  m#  closing  ot  me  euemt.  me 
detector  goes  into  warm  cendihofl  Response  i*  istremety 
last,  typicauy  less  man  3$  millisecond*  from  an  intense  ultra¬ 
violet  source  A  iCO  is  visible  impugn  me  viewing  window 
indicetingoetKior  actuat  ion  Tn*  unit  contains  two  independ¬ 
ent  retay  tenons,  one  responding  instantaneously  *«d  •  sec¬ 
ond  mat  is  tietd  odjustabi#  from  0  to  30  second*  tor  «*t*y*d 
acnon  Retay  contacts'  ere  form  c.  to  ampa.  resmiiv*  tim 
detector  ic-onttoiter  is  available  >n  a  Nema  4  entiosure,  Cu-.  j  • 
Division  i.  Croups  a.  B.  C.  O.  Class  n.  Division  i.  Croups  t  f 
tno  0  it  •*  ivanabw  in  ruckei  prated  brass,  stamtess  stew  « 
copper-lie*  aluminum,  end  is  orecaetitwivtl  mounted  lor  east 
nt  instaiietion  Two  conduit  entries  ere  avertable.  %'  NPS  or 
30  mm  opt*on*i 
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Flame  Detectors  Sher 
Ultraviolet  Type  6141 

SERIES  C-7037,  C-7050 


Series  C-7037 


Sarlaa  C-7050  vt/ Swivel  Mount 


INTRODUCTION 

The  Pyr-A-lirm  Flame  Detectors.  Ultraviolet  Type  Sena*  C- 
7037  and  C-7050  are  intended  <or  use  with  a  controller  as¬ 
sembly  to  form  a  complete  lit*  detection  system  These 
systems  each  incorporating  one  0'  more  detectors  (8 
mavimum).  provide  esceitent  protection  tor  high  risk  hatards 
where  there  is  a  need  tor  highly  reliable  and  instantaneous 
response  to  Itime 

Senes  C-7037  detectors  are  to»  use  with  R-7300  and  R-7301 
Controllers  Senes  C-7050  miniature  detectors  are  lor  use  tor 
R-7300  H-7J0V  »«d  R-7J0J  Controllers 

AmtCATtOMS 

HiiaHsu*  Aim  naan  Ftree  Compressor  Stallone 

Samoa*  fats  Metal  Powders 

OoaoMnt  loading  TeresMats  Oh  there  Od  MaHorma 

LiaudaA  Uij|U|AJ|a  thUrtft 

Sine*  the  units  ate  incensm**  to  so>ar  radiation  and  esftrtei  be 
actuated  by  normal  attd>ciai  lighting,  they  art  watt  tor  enh*» 
•noosr  or  outdoor  aopbcanons  Adverse  weather  eorywions. 
auch  at  wind  rain  and  snow  w>u  not  a»#et  operation 
Operating  tamperatut*  range  is  from  -SO'F  to  -ITO’F  (-*0*  C 
to  «??4C|  The  detectors  ere  particularly  wen  suited  tor  ap¬ 
plications  where  IfcwMn  t  erptopon  prop*  me  insures  are 
reduced 

The  detectors  should  not  m  used  >n  the  vicinity  ot  gamma 
radiation  or  X-rays  or  wnert  arc  weeding  <s  pertormett  special 
techmgues  mutt  be  followed  whan  wealing  detectors  to  re¬ 
strict  these  sources  ot  radiation  from  the  detector's  cone  01 
**0*1 1*0*  spherwat) 

TfCMNtCAl  DtaemhTtOh 

The  oewetor  n  essentially  a  Oerger-Muttier  gat  type  cathode 
tube  that  tt  designed  to  detect  iiame-tiditted  rays  «  the 


estreme  low  (ultraviolet)  end  o*  the  radiation  spectrum,  out¬ 
side  me  range  ol  human  vision  md  at  a  wavelength  ot  trem 
'850  to  1*50  Angstroms  (10.000  Angstroms  is  Must  to  t 
micron  Or  OOt  millimeters) 

Radiation  is  not  emitted  continuously  but  in  small  bundles 
catted  phoien*  When  i  photon  ot  ultraviolet  radiation  i*  seen 
by  the  detector  tube  cathode,  electrons  are  drawn  to  the  anode, 
causing  a  small  How  ot  current  which  actuates  the  control  tar 
alarm  qireun 

Response  is  ent'emeiy  last,  typically  less  than  24  millisecond* 
horn  an  intense  ultraviolet  sou>ee 
The  C-7037  detector  is  supplied  men  atuminumnousmg  which 
« rated  Class  t.  Division  t  Group D. Class  it  Division  t .  Groups 
E.  F.  and  0  The  C-7050  mmiatur*  detector  na*  Class  I.  Divi¬ 
sion  i .  Group*  A,  D.  C.  and  O  and  Class  it.  Division  t .  Group* 
6.  F.  and  0  ratings 

OPTICAL  IMY8QIMYV  (For  lertes  C-TOSO  detectors  only) 

Cot -cat  integrity  gives  complete  assurance  mat  the  entire  tire 
detection  system  m  tuny  operational  and  teady  to  respond  to 
hie  or  e*o*o»<o«  Most  important,  it  means  that  the  detector  s 
optical  surface*  are  clean  and  that  the  associated  electrical 
erteumy  can  be  completely  checked,  manually  or  automati¬ 
cally.  either  trom  •  remote  or  tocai  test  station,  or  tio«  a 
system  controller  u  eiso  masts  certain  that  the  unta«oi#t 
sensing  system  it  unimpaired  a-uJ  mat  an  sensing  and  alarm 
circuits  are  operation*.' 

An  important  consideration  with  any  uwavKuer  tir*  detector 
<s  that  a  gradual  buucuo  ot  containments  (on.  gatoime- 
petio-themicau.  gum*.  *•<()  on  (he  tens  Surface  wot  absorb 
uttravioiei  radiation  When  the  budduP  >e  heavy  enough,  the 
detector  is  buna,  even  though  virtually  undetectable  to  the 
human  aye. 


Q 
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Detector  Heads 

The  Model  564  and  567  Edison  U/V 
Detector  Heads  consist  of  a  plug-in  solid 
state  module  mounted  in  a  housing  as¬ 
sembly.  The  housing  contains  a  quartz 
window  which  passes  U/V  radiation  to 
the  sensor.  The  sensor  has  a  spectral  re¬ 
sponse  of  1500  to  2600  Angstrom  units. 
Model  564  has  a  watertight  and  dust- 
tight  housing  (NEMA  Class  4,  UL  Indoor/ 
Outdoor).  Model  567  is  rated  explosion- 
proof  (NEPA  and  Class  I,  Division  I, 
Croup  D)  and  dust  ignition  proof  (NFPA 
Class  II,  Division  I,  Croups  E,  F  &  G)  — 
as  well  as  watertight  ‘and  dust  tight 
(NEMA  4  and  UL  Indoor/Outdoor), 

The  plug-in  module  contains  the  U/V 
detector,  the  source,  power  and  signal 
transformers  and  a  printed  circuit  hoard 
on  whu  h  are  mounted  a  solid  state  sig¬ 
nal  amplifier  and  associated  circuitry. 
The  plug-in  receptacle  In  the  housing 
base  Is  provided  with  four  screw  ter¬ 
minals  for  wiring  to  the  control  unit. 

Swivel  mount,  part  number  41903, 
may  be  used  to  rotate  the  alignment  of 
the  viewing  axis. 

How  to  order 

Determine  the  number  and  type  of 
detector  heads  —  Model  564  or  Model 
56?  — -  required  to  protect  the  area.  Plan 
your  installation  using  a  sufficient  num¬ 
ber  of  beads  so  placed  that  no  pm«t  will 
extend  beyond  the  viewing  field  nor  be¬ 
yond  the  distance  calculated  for  the 
ilame  source.  Refer  to  Figure  1 . 

Part  number  coding  shown  below 
completely  identifies  fhe  detector 
hearts. 
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SPECIFICATIONS 


Service  Ratings: 

Model  564: . NEMA  4  —  Watertight  and  Dust-tight 

UL  —  Indoor/Outdoor 

Model  567: . NEMA  4  —  Watertight  and  Dust-tight 

UL,  NFPA  —  Class  I,  Division  I, 

Group  D  —  Explosion-proof;  Class  II, 
Division  I,  Groups  E,  F,  G  —  Dust- 
ignition  proof 
UL  —  fndoor/Outdoor 

Spectral  Response:  . .  1900  to  2600  Angstrom  units 
Viewing  Field: 

Model  564: .  90° 

Model  567: .  80* 

Ambient  Temperature  .  -  40*  to  165#F  ( -  40'  to  7400 
Weights:  Model  564  Model  567 

Installed: . 4  lbs.  6  lbs. 

Shipping:  . 5  lbs.  7  lbs. 


FIGURE  1 


ACCESSORIES 


FLAME  DETECTION  DISTANCE  v»  VIEWING  ANGLE 
U/V  FIRE  DETECTOR 
MODELS  564  ANO  567 

VIEWING  ANGLE 


Portable  Test  Unit 

Although  Edison  U/V  fire  detectors 
have  internal  test  sources  and  self  check¬ 
ing  circuits,  testing  with  the  P.T.U.  fur¬ 
ther  enhances  system  reliability  by 
checking  the  detector  heads  externally. 

The  P.T.U.  Part  No.  43808  is  an  exter¬ 
nal  test  source  for  all  Edison  U/V  Fire 
Detectors.  This  device  is  portable,  bat¬ 
tery  operated  and  designed  for  use  in 
hazardous  locations,  Class  I,  Division  I, 
Groups  B,  C,  D,  Class  II,  Division  I, 
Groups  E,  F,  G.  The  P.T.U.  will  activate 
Edison  U/V  fire  detectors  at  distances 
up  to  30  feet.  The  energy  source  for  the 
P.T.U.  is  eight  (8)  size  "D"  1.5  volt  bat¬ 
teries. 


OCTECTION  W5TANCE  FOR  ONE  SCC0N0  AVER AGE  RESPONSE  TIME 


FLAME  TYPE 


CENTER  OF  CONE 


propane.  diffusion  flame 

iVMOH,  ,0*1  ORIFICE 

40  INCMC9 

S3  INCHES 

S*  WON,  0*1  ORIFICE 

41  INCHES 

34  INCHES 

4*  MOM,  Oil  ORIFICE 

44  INCHES 

se  INCHES 

0"  MOM.  0*1  ORIFICE 

4*  INCHES 

43  INCHES 

GASOLINE 

12  SQUARE  RAN 

SO  FEET 

»FIET 

5’  WA.  PAN 

10  FEET 

•  FEET 

HTOROCfN,  DIFFUSION  FLAME 

r  MOM,  OCONFICt 

IE  INCHES 

it  riches 

TURIN  HE  OIL  #»(  CHEVRON) 

I*' SQUARE  PAN 

i»  FEET 

t«  FEET 

NATURAL  oas 

sor  MOM,  Vi  ORIFICE 

SO  FEET 

W  FEET 

Swivel  Mount 

Swivel  Mount,  Part  No.  43903.  mates 
with  the  base  of  the  Models  564  and  567 
idlsen  U/V  Detector  Heads  and  permits 
convenient  rotation  of  the  alignment  of 
the  viewing  asis.  The  axis  may  be  rotated 
thru  an  Int  tuded  angle  of  70s  and  locked 
In  plate  after  sighting, 


*o<«  «•(.•<(«  s  m  nw . 
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APPENDIX  B 


DETECT  ION  SYSTEM  PANELS  AND  POWER  SUPPLY  UNITS 


REPRESENTATIVE  SYSTEMS  AND  EQUIPMENT 


EDISON  U/V  Fire  Detection  Systems 


For  many  years,  tdison  U/V  sell- 
contained  tire  detectors  have  monitored 
areas  from  fuel  loading  docks,  offshore 
oil  rigs,  storage  tanks,  natural  gas  and 
oil  pipelines,  airport  refueling  areas, 
warehouses  to  hydrogen  transfer  and 
storage  facilities.  Now  there  are  two  new 
approaches  to  fire  surveillance  systems 
lor  industrial  applications.  The  tdison 
U/V  Type  6(3  and  Type  hit)  systems. 
The  sensor  utilized  in  these  systems  is 
not  new. 

Both  systems  have  been  built  upon 
the  tdison  pioneered  sensor  which 
"sees"  the  ultraviolet  radiation  emitted 
from  all  types  of  flames  and  yet  are  com¬ 
pletely  insensitive  to  visible  and  infra¬ 


red  radiation,  and  unresponsive  to  tem¬ 
perature,  sunlight  and  other  common 
sources  of  illumination.  The  systems 
have  been  field  tested  to  overcome  the 
problems  associated  with  devices  that 
cause  false  alarms  or  fail  to  react  fast 
enough  when  the  possibility  of  flash 
tires  is  present. 

The  U/V  Type  613  and  U/V  Type  616 
systems  provide  supervised  fire  detec¬ 
tion  capabilities  (or  one  to  eight  moni¬ 
tored  areas,  tach  detector  head  is  un¬ 
responsive  to  solar  radiation  and  has 
built-in  flame  simulation,  a  U/V  radia¬ 
tion  source  for  continuously  checking 
the  complete  system  twice  each  second. 
The  system's  ability  to  respond  is  muni- 


Hg  21  Detector  controllers 


tored  so  that  should  the  main  power 
source  or  a  circuit  failure  occur,  or  a 
valid  flame  simulation  check  not  occur, 
there  will  be  a  "no  confidence"  or  trou¬ 
ble  alarm  indication. 

To  check  external  alarm  devices  and 
extinguishing  zone  circuits,  the  systems 
have  a  manual  test  provision  which  con¬ 
tinuously  enorgi/es  the  U/V  flame  sim¬ 
ulation  sources  and  a  fire  alarm  condi¬ 
tion  results.  This  must  be  reset  manually. 

tdison  offers  a  choice  of  two  systems, 
Type  613  or  Type  616,  both  of  which  can 
use  from  one  to  eight  Model  364  or  367 
U/V  Fire  Detector  Heads.  The  detector 
heads  may  he  located  up  to  1300  feel 
from  the  control  unit. 
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TYPE  613 


CONTROL  UNIT 

The  Model  1)1  j  Control  Unit  contain: 
the  electronic  circuitry  assembled  on 
plug-in  modules  with  printed  wiring, 
switches,  indicator  lights,  (uses,  a  volt¬ 
age  regulator  and  terminals  for  connect¬ 
ing  all  external  wiring. 

The  control  unit  contains  the  system's 
electronics.  Us  enclosure  is  suitable  ior 
indoor  or  outdoor  applications.  Indica¬ 
tor  lights  identity  the  presence  ot  a  URL 
SIGNAL,  the  HR!  ALARM,  TROUULL 
ALARM.  1  ROUltLl  ALARM  1‘OWLR. 
TROUULL  ALARM  MUNCLD.  UHLC- 
TOR  indicator  lights  also  identify  the 
active  detector  heads  and  pin  point  the 
head  causing  the  fire  signal  or  trouble 
alarm. 

A  lock  guards  against  unauthorized 
personnel  intruding  or  tampering  with 
the  modules,  their  adjustments  and  as¬ 
sociated  components  or  gaining  access 
to  the  TtSf .  Ktstr  or  TROUlHf  ALARM 
MUNCH)  switches  as  svell  as  the  inter¬ 
nal  fuses,  Additional  test  and  reset 
ns  itches  may  be  connected  remotely. 
The  system  is  designed  to  operate  on 
standard  single-phase,  three  vsire  com¬ 
mercial  power  from  two  posser  it,  outs, 
one  of  which  is  supervised. 

In  the  control  unit  up  to  ‘is  plugdn 
modules  are  mounted  -  a  i'OWfh 
MODULI,  an  AI  ARM  .MODULI  and  up 
to  four  SUPIRVTSORV  MODUUM  Only 
one  supervisory  module  i»  returned  for 
each  pan  of  detector  head*  the  mod¬ 
ules  are  keved  »«  that  they  cannot  be 
In, tailed  In  an  incorrect  position 

POWER  MODULE 

fhe  nucleus  o<  the  self-checking  sys¬ 
tem  is  the  solid  state  dasher  circuit  lo¬ 
cated  i«  thu  module  Duong  normal  sv«- 
tem  operation  a  U  V  source  m  each  de¬ 
tector  head  i»  energized  twice  a  second 
tram  the  Hasher  the  module  also  <u»- 
niches  the  low  DC  cottage  returned  to 
the  alarm  and  supers  icory  modules,  a 
malfunction  ssithio  the  tenser  module 
will  result  <n  a  trouble  alarm. 

ALARM  MODULE 

the  alarm  module  contains  test*  alarm 
relays  ■■--=-  the  master  fire  alarm  and  mas¬ 
ter  trouble  alarm  relays  solid  state 
components  tor  ats  adtustable  alarnt  tie- 
lay  circuit,  the  delay  is  held  adjustable 
from  to  o  seconds  am*  is  provided  to 
minimize  (he  powbilitt  ot  (ire  alarms 
resulting  from  transient  uzV  radiation, 
such  as  lightning 

Duong  normal  operation  the  master 
foe  alarm  relay  in  the  alarm  module  is 
uheuergiaed  and  the  master  trouble  re¬ 
lay  is  energized. 

SUPERVISORY  MODULI 

the  supers  Kerry  module  contains  (he 
balance  of  the  electrontc  roenpernents 
•espiuexi  foZ  !.«  (t&eSfiSft  disJusliBlytws* 


sets  of  relays.  Two  fire  detector  heads 
can  operate  from  one  supervisory  mod¬ 
ule.  If  only  one  head  is  required,  its  sig¬ 
nal  wiring  can  be  connected  lo  both 
inputs. 

During  normal  system  operation  the 
U/V  source  in  each  detector  head  is 
energized  twice  each  second  from  fhe 
solid  slate  flasher  circuit  in  the  power 
module.  This  causes  fhe  lest  sources  to 
emit  flashes  of  U/V  radiation  which,  in 
turn,  cause  the  U/V  detectors  lo  con¬ 
duct.  These  pulses  are  directed  to  the 
sujiervisory  module  and  cause  the  as¬ 
sociated  transistors  to  conduct  at  the 
same  rate.  Conduction  at  this  rate  is 
sufficient  to  energize  the  trouble  relay 
circuit  but  is  not  sufficient  to  cause  fire 
relay  circuit  to  become  de-energized. 
Thus,  during  normal  operation  both 
pairs  of  relays  are  energized,  fn  this  con¬ 
dition  (be  detector  indicator  lights  as- 
satiated  with  each  supervisory  module 
are  lighted.  Undei  normal  conditions 
these  relays  keep  the  master  fire  alarm 
relay  in  fhe  alarm  module  from  being 
energized  and  the  master  trouble  alarm 
relay  energized. 

Supervisory  modules  arp  available 
with  sensitivity  controls.  Each  detector 
tan  be  field  adjusted  lo  the  desired  tire 
detection  level.  The  control  reduces  the 
sensitivity  lese*  of  a  detector  to  .JS%, 

SYSTEM  POWER 

Input  powet  tut  the  system  may  be 
obtained  «»*»»*  two  separate  source*. 
One  power*  the  alarm,  posset  and  su¬ 
pers  ivory  module*;  the  external  tire 
alarm  circuit;  and  auxiliary  equipment 
fhe  other  source  powers  the  trouble 
alarm  circuit  amt  the  trosibie  alarm  light. 


failure  of  the  main  power  or  associ¬ 
ated  components  or  wiring  will  result  in 
a  trouble  alarm  signal  —  the  TROUItll 
ALARM  light  on.  Failure  of  the  trouble 
alarm  power  causes  the  TROUULL 
ALARM  POWLR  indicator  light  to  go  out 
and  the  master  trouble  relay  to  drop  out 
and  its  contacts  to  dost-.  These  may  be 
used  in  a  trouble  alarm  circuit  for  an  ex¬ 
ternal  audible  device. 


OPTIONS 

Auxiliary  Bypass  Circuit 

As  an  uptiun.  systems  are  available 
with  an  auxiliary  cirtuil  providing  con¬ 
tact  closure  on  tire  but  not  on  manual 
test. 

Units  without  the  bypass  circuit  0|»- 
lion  will  energize  the  auxiliary  equip¬ 
ment. 

Sensitivity  Adjustment 

Supervisory  modules  are  available 
with  sensitivity  controls  as  an  option. 
With  this  option  each  deter  tor  head  can 
be  field  adjusted  to  increase  the  (ire  in¬ 
tensity  required  to  obtain  a  me  signal. 


INSTALLATION 

The  strew  type  terminals  u«  the  con¬ 
trol  umt  permit  cue, nett, on  to  the  de- 
tetter  heads  and  to  almost  any  type  a! 
external  alarm  davites  such  ax  audible 
Signals,  warning  lights,  automatic  shut¬ 
down  or  othe*  auxiliary  equipment,  Two 
separately  fused  ore  alarm  and  auxiliary 
circuits  are  provided. 

Terminal*  are  also  provided  for  con¬ 
necting  test  and  reset  switches  remotely. 


Fig  22  Detector  controller's  (NcGnw-Edlsen  Co.) 
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FEATURES... 

•  Ul  and  FM  approved 

•  Flame  simulation  for  continuous  self  checking 

•  Solar  blind 

•  Fast  response 

•  Fire,  auxiliary  and  trouble  circuits 

•  Voltage  regulation 

•  Wide  cone  of  vision 

•  Monitors  up  to  eight  detectors  up  to  1500  feet 

•  Trouble  Alarm 

•  Adjustable  time  delay 

•  Adjustable  sensitivity  control 

•  Solid  state  components 

•  Rugged  plug-in  modules 

•  Easy  to  install  and  maintain 

"specifications 

Service  Ratings  NEMA  3, 12  —  Weather-proof  and 

Oust  light  UL  —  Indoor/Outdoor 
Operating  Voltage:  See  Tabte  2 

Power  Consumption:  «S  VA  excluding  loads 

Connected  load  Ratings: 

Fire  Alarm  &  Auxiliary 
Circuit  Combined  ......  3 amp. Inductive, 

S  amp.  resistive  m  120  VAC 
Trouble  Alarm  Circuit  3  amp.  Inductive, 

S  amp.  resistive  f?r  t20  VAC 

Alarm  Delay  .  Adjustable  from  Vt  to  6  seconds 

after  flame  signal 

Ambient  Temperature  “40*tot«S»Ft-40*to74»Q 

Weights: 

Installed:  .03  lbs.  max. 

Shipping:  . ,  - StMbs.  approx. 


HOW  TO  ORDER 

Determine  the  number  and  type  or 
dele,  tor  hrjds  -  .Model  iti-1  or  Model 
'it.7  required  to  protei  t  the  area.  Plan 
your  installation  using  a  suUnieol  num¬ 
ber  ul  heads  so  plated  that  no  point  ssill 
extend  beyond  the  view  my;  held  nor 
beyond  the  distant e  tabulated  tor  the 
llarne  sourte.  Keler  to  figure  1.  on  page 
8. 

Seleil  options  and  the  hit-  deteitmn 
t.ipabilily  desired  m  order  to  determine 
the  number  and  type  of  supervisory 
modules  to  be  supplied  with  tontrol 
unit.  Model  fit)  tontrol  units  are  nor¬ 
mally  wired  tor  4  supervisory  modules 
eat  It  oi  yvluth  svill  at  commodate  me 

detector  beads. 

Part  number  (tiding  shown  helms 
completely  identities  the  Model  l,lf 
control  unit 


CO  —  01  1  ■  1 


MxruifKfurcr't  Stilt* 
Hit  detoboo  capability 
dibit  ti 


—  Optiititf  vofUxt  dibit  21 

-  OptioAt  dibit  Jl 
Mthfrci  gguttef 


(simple:  60-03111  --  A  Model  hi ) 

tontrul  unit  with  sensitivity  admxtmpm 
and  automatic  auxiliary  bypass  i >n u<t 
during  text,  operatmg  voltages  (U>.  1 17 
vollx  W)  11/  supplied  with  t  supervisory 
mutinies  -  deteuw  head  tapabrhiv 
—  built  »»*  mamrtat  tuier  v  series  t  d>  - 

Si«n. 


TAIll  t 

Fire  DHetlkux  Capability 


tot  tits* 
Capability 
2 

« 


luptwtxerv 
Modules  atb  Dish 

Xsipplktd  Number 


fASU  2 

Operation  Veiiages 

Sid  Old* 

mvd#i.»svt*9H».‘  r* 

swvit?*-savi»*M».  i  . 

ttivt  9l-l»hMlti.  t 

318 V  itrX.JIXVl  t»  Ml,  $ 

348V 1186-3X41 S8  da.  * 

•Otsly  tbit  uptttl'mt  set tit*  his  hunt  lusted 
awl  approved  by  IMdtmrCets  tabulator**. 


TAItl  3 
OptiMM 

1st  and 
3ad  t>*«h 

siumhrt 

tom* 

9* 

Sniili»h  laAIIAt 

81 

Au%\Um  ttauil  ntlM  wiulO  2 

0)lteil4iRll3 

8> 

Fig  23  Detector  controllers  (HcCnw-Edlson  Co.) 
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Best  Available  Copy 


TYPE  616 


CONTROL  UNIT 

Ihe  Model  nit.  t  cintiol  Unit  uinlJiih 
die  eletlioiiu  tut  unis  assembled  on 
plug  ii>  moduli"  with  pruned  wiling. 
'Will  III1'  tit-let  tor  and  /oiu1  itulitillot 
lights.  .•one  relays.  him".  ,i  soil..,;.  rcg- 
ulatoi  .mil  u-tmmals  lot  c  imnc.  ting  all 
eslec.ial  wiring. 

lire  « onliol  uml  ronlain.  lire  sss- 
letn  '  elec  Domes  Mi  enclosure  is  suct- 
al.de  lot  mtlooi  01  outdoor  applu  alums. 
Imlnator  lights  identits  (lie  piesenc e  ol 
a  liRI  SK.NM,  |  IKI  At  ARM.  CONIt- 
OINCT  i’UWIK  NO  CONI  11)1  NU  as 
well  as  energization  t -I  the  I  \  l  INCilJI SI  I- 
I  K  ( in  ml  and  die  i  oodilion  ol  die  l  ( )N- 
IIDINCI  iniKKIDI  and  I MINMJISII 
I  K  OVI  K  KIDI  <  in  mis.  I  iglcl  l>l  IK  IC)K 
mdnatoi  lights  identits  die  at  live  de- 
let  lor  heads  and  pin  poinl  die  head 
causing  die  lire  signal  or  Iroulile  alarm. 

I  cglit  /ONI  unlit  ator  lights  identity  die 
extinguisher  intuit  eneigizetl.  I  lie /one 
indii  aim  lights  remain  on  mil il  mamialh 
reset.  Indisidual  /one  relass,  one  lor 
(Mill  ilelei  lor  permit  extinguisher  iir- 
i  mis  in  lie  i  orinei  led  lor  <  loss  /oiling. 

A  loi  k  Hoards  against  unaudiori/ed 
personnel  intruding  or  tampering  with 
die  modules,  their  adjustments  and  as- 
sotialed  lompoiienls  or  gaming  act  ess 
to  the  IlM,  Rl  SI  I.  (ONi  11)1  NCI 
Al  ARM  HIIINCII)  or  I '  IIN'CUISIII  R 
OVI  KKIIH  null  hes.  Aildilion.il  lest  and 
reset  smithes  maybe  lonneiled  re- 
inoleK.  I  lie  system  is  designed  to  oper- 
ate  on  standard  single  phase,  three  wire 
iouimertial  power  Irtnn  two  power  in¬ 
puts,  one  ol  whu  It  is  supers  isetl. 

In  the  tonlrol  unit  up  to  sis  plug-m 
modules  are  if.ounletl  — -  a  I'OVVI  K 
MODUI I .  an  Al  ARM  MODULI  and  up 
to  lour  SUI’I  KVISOKV  MODUI  IV  Only 
one  supervisory  module  is  required  lor 
eat  It  pair  ol  delft  lor  heads.  I  he  mod¬ 
ules  are  keyed  so  that  dies  (annul  he  in¬ 
stalled  in  an  imorreit  position.  Cower. 
Alarm  and  Supervisory  Modules  are  in- 
terr  hange.ible  with  those  used  in  the 
Model  (il  I  Control  Unit. 

POWER  MODULE 

I  he  milieus  r.l  the  selt-i  het  king  svs- 
ft-rii  is  Ihe-  solid  stale  dasher  ( in  nil  lo- 
I  alert  in  llus  module.  During  normal  sys¬ 
tem  operation  at1  V  soiirte  ill  eaih  de¬ 
tei  tor  head  is  energized  Issue  a  xctonil 
Irom  lire  dasher.  Ihe  module  also  (nr - 
nrshes  rhe  loss  l)(  voltage  re(|iiired  hv 
the  alarm  and  supervisory  modules  A 
rnallum  Iron  svilhin  die  power  module 
will  result  m  a  trouble  alarm. 

ALARM  MODULE 

I  he  alarm  module  r  not, tills  two  alarm 
relays  the  master  lire  alarm  and  mas¬ 
ter  trouble  alarm  relass  solid  stale 
romponenis  lor  an  adpislnble  alarm  do 
r.iv  (irroit  Ihe  delas  is  held  ad|tix!ablo 


Irom  1  .*  to  ti  set  ontls  and  is  pins  tiled  lo 
minimi/e  the  possibility  ol  lue  alarms 
lesiillmit  Irom  t-ansienl  11/ V  radiation. 
sii<  h  as  lightning. 

During  normal  operation  Ihe  master 
lire  alarm  relay  in  the  alarm  module  is 
uneneigizeci  and  die  mastei  Iroulile  re¬ 
lay  is  energized. 

SUPERVISORY  MODULE 

Ihe  supervisory  module  lonlains  Ihe 
halanie  ol  the  cleitronh  (omponenis 
reipiiied  lor  lire  deli-i  lion  mi  Imliny*  two 
sets  ol  relays.  I  wo  lire  deleilor  heads 
tan  operate  Irom  one  supervisory  mod¬ 
uli'.  Il  only  one  head  is  required,  ils  sig- 
n  a  I  wiring  i.m  be  connected  lo  both 
inputs. 

During  normal  system  operation  the 
U,  V  soune  in  each  deleilor  head  is 
energized  Issue  each  second  from  the 
solid  state  'lasher  liriuit  in  the  power 
module.  Ibis  causes  the*  lest  sources  lo 
emit  flashes  ol  U/\  radiation  which,  in 
turn,  cause-  the'  tl  V  detectors  to  con¬ 
duct.  I  hose  pulses  are  directed  to  the 
supervisors  module  and  cause  the  as¬ 
sociated  transistors  to  conduct  at  the 
same  rate.  Conduction  at  this  rale  is 
suilicient  to  energize  the  trouble  relay 
circuit  but  is  not  sufficient  to  cause  lire 
relay  circuit  lo  become  de-energized. 
Ihus,  during  normal  operation  both 
pairs  of  relays  are  energized.  In  'his  c  eru¬ 
dition  the  defector  indicator  lights  as¬ 
soc  ialed  with  eai  h  supervisory  module 
are  lighted.  Under  normal  conditions 
these  relays  keep  the  master  fire  alarm 
relay  in  the  alarm  module  from  being 
energized  and  the  master  trouble  alarm 
relay  energized. 

Supervisors  modules  are  available 
with  sensitivity  controls.  lath  detector 


can  he  licld  adjusted  to  Ihe  desired  fill- 
detection  level,  the- control  reduces  the 
sensitivity  level  of  a  clelc-c  lor  lo  TV'li. 

SYSTEM  POWER 

Input  power  for  the  system  may  be 
obtained  Irom  two  separate  sources. 
One  powers  the  alarm,  power  and  vu- 
pervi.ory  modules;  the  external  lire 
alarm  circuit;  and  auxiliary  equipment. 
Ihe  other  source  powers  the  no  conti- 
dencc  alarm  circuit  and  the  confidence 
alarm  light. 

failure  oi  the  main  power  or  associ¬ 
ated  components  or  wiring  will  result  in 
a  trouble  alarm  signal  —  the  NO  CON¬ 
FIDENCE  light  on.  failure  of  Ihe  trouble 
alarm  power  causes  the  CONIIOLNCI 
Al  ARM  POWER  indicator  to  go  out  and 
the  master  trouble  relay  to  drop  out  and 
its  conlni  Is  to  close.  These  may  be  used 
in  a  trouble  alarm  circuit  for  an  external 
audible  des  ire. 

OPTIONS 

Sensitivity  Adjustment 

Supervisory  modules  are  available 
with  sensitivity  controls  as  an  option. 
With  this  option  each  detector  head  can 
be  field  adjusted  to  increase  the  fire  in¬ 
tensity  required  to  obtain  a  fire  signal. 

INSTALLATION 

The  screw  type  terminals  in  the  con¬ 
trol  unit  permit  connection  to  the  de¬ 
tector  heads  and  to  almost  any  type  ol 
external  alarm  devices  such  as  audible 
signals,  warning  lights,  automatic  shut¬ 
down  or  fire  extinguishing  equipment. 
Tsvo  separately  fused  fire  alarm  and  aux¬ 
iliary  c  irc  uits  are  provided. 

Terminals  are  also  provided  for  con- 
net  ling  test  and  reset  switches  remotely. 


Fig  24  Oetector  controllers  (McGraw-Edlson  Co.  ) 
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HOW  TO  ORDER 


FEATURES... 


Dt‘ln  mine  tin*  number  and  type  of 
drift  lor  IunwIs  —  Model  r>M  or  Model 
r»(»7  —  required  to  prolec  I  the  area.  Plan 
your  installation  usin^  a  suffic  ient  mim- 


•  Factory  mutual  approved 

•  Flame  simulation  for  continuous  self-checking 

•  Solar  blind 

•  Fast  response 

•  Fire,  auxiliary  and  no-confidence  circuits 

•  Extinguisher  circuit  for  each  head 

•  Adjustable  time  delay 

•  Voltage  regulation 

•  Wide  cone  of  vision 

•  Monitors  up  to  eight  detectors  up  to  1500  feet 

•  Adjustable  sensitivity  control 

•  Solid  state  components 

•  Rugged  plug-in  modules 

»>  Easy  to  install  and  maintain 

•  Adjustable  sensitivity  for  each  head 

•  Indicator  lights  for  each  zone 

•  Extinguisher  override  by  pass  circuit 

SPECIFICATIONS 


Service  Ratings . NEMA  3, 12  Weatherproof 

and  Dust  Tight 

Operating  Voltage  . See  Table  2 


Power  Consumption . 

Connected  Load  Ratings: 

Fire  Alarm  &  Zone 
Circuit  Combined . 

No  Confidence  Alarm 

Alarm  Delay . 

Ambient  Temperature . 

Weights: 

Installed:  . 

Shipping: . 


Approx.  90  VA  (excluding  loads) 


3  amp.  inductive 
5  amp.  resistive  (<i>  120  VAC 
3  amp.  inductive 
5  amp.  resistive  (S'  120  VAC 
Adjustable  from  V}  to  6 
seconds  after  flame  detection 
-  40°  to  165,F  ( -  40°  to  74°C) 

75  lbs.  max. 

110  lbs.  approx. 


_  ^  :  0-a  NG  PO'NTS 

I  C-.NIS  eZSlOCSI 


tier  ol  heads  so  placed  that  no  point  will 
extend  oeyond  the  viewing  field  nor  be¬ 
yond  the  distance  calculated  lor  the 
flame  source.  Refer  to  figure  1  on  page  8. 

Select  options  and  the  fire  detection 
capability  desired  in  order  t.>  determine 
the  number  and  type  ol  supeivisory 
modules  to  be  supplied  with  control 
unit.  Model  f>1(>  control  units  are  nor¬ 
mally  wired  for  4  supervisory  modules 
each  of  which  will  accommodate  2  fire 
delec  tor  heads. 

Part  number  coding  shown  below 
completely  identifies  the  Model  616 
control  unit. 

616  —  0  5  18  1 

LL  Manufacturer  Series 
-  No.  and  Type  of 
Supervisory  Modules 
supplied  (See  Table  III) 

- Operating  Voltage 

(Dee  Table  II) 

-  ’Zoning  Capabilities 

(See  Table  I) 

- Options  by  Factory  only. 

■ - Model  Number 

/  ’ 

Example  of  Part  Numbering  Code:  616- 
05181  a  Model  616  control  unit  supplied 
with  5  zoning  relays,  operating  power 
from  120  volts,  60  Hz.  Fire  Detection 
capability  of  8  detector  heads,  four  su¬ 
pervisor  modules  with  sensitivity  con¬ 
trols,  unit  built  to  manufacturer’s  series 
one  design. 


TABLE  1 

Fire  Detection  Capability 
Extinguisher  2nd  Dash 

Zoning  Capabilities  No. 

Zones 

l  Thru  2 

All  control  units  are  factory  wired  for 
8  zones.  Zone  indicator  lights  num¬ 
bered  one  through  eight  will  be  sup¬ 
plied  unless  specified  otherwise  on 
order. 

TABLE  II 


Operating  Voltage  3rd  Dash 

-Single  Phase-  No. 

120V  (102-1 32V)  60  Hz.  1 

220V  176-240V)  60  Hz.  2 

11CV  (  94-129V)  50  Hz.  5 

127V  (102-140V)  50  Hz.  6 

220V  (176-240V)  50  Hz.  8 

240V  (1 96-264 V)  50  Hz.  9 


TABLE  III 

Fire  Detection  Capability 
Without  Sensitivity  Control 
Supervisory 


Fire  Detection  Modules  4th  Dash 
Capability  Supplied  No. 

2  1  1 

4  2  2 

6  3  3 

9  4  4 


With  Sensitivity  Control 
2  1  5 

4  2  6 

6  3  7 

8  4  8 


Fig  25  Detector  controllers  (McGraw-Edlson  Co.) 
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Ultraviolet 

Controllers 

SERIES  R-7300,  R-7301,  R-7302 


Catalog 

Number 

7150 


INTRODUCTION 

The  Pyr-A-Lam  Ullraviolet  Controllers  are  tor  use  with  one  or 
more  (8  maximum)  Flame  Detectors.  Series  C-7037  or  C-7050 
to  lorm  a  complete  ultraviolet  lire  detection  system  The  con¬ 
trollers  incorporate  all  eleclronic  circuitry,  relays,  switches, 
and  indicating  components  required  for  system  operation 
The  Series  R-7300  is  a  surface  mount  unit  for  enclosure  inside 
cabinets  or  cubicles  while  the  Series  R-7301  and  R-7302  are 
slim  rack-mount  units  that  lit  any  standard  19"  instrument  rack 
arrangement 

The  Series  R-7301  and  R-7302  Controllers  are  available  with 
various  options,  including  load  monitoring  relays,  automatic 
ac/dc  changeover.  and  manual  optical  integrity  TheSeriesR- 
7302  Controller  features  automatic  optical  integrity  and  a  digi¬ 
tal  display  to  indicate  exact  locations  and  types  of  system 
faults  All  controllers  can  handle  up  to  eight  (8)  detectors 
TECHNICAL  DESCRIPTION 

The  controller  is  ol  modular  lorm  and  consists  ot  continuously 
supervised  electronic  circuitry  lor  processing  a  detector  sig¬ 
nal.  controls  for  adjusting  sensitivity  and  time  delay,  by-pass 
switches,  and  visual  indicators  to  indicate  condition  and  re¬ 
sponse  capability  ol  the  system. 

The  unit  contains  three  independent  relays  The  first  relay 
(instantaneous  or  alarm  relay)  is  energized  immediately  when 
the  UV  radiation  received  by  a  detector  exceeds  a  pre-set  level 
The  second  relay  (time  delayed  or  extinguisher  relay)  is  ener¬ 
gized  when  a  detector  signal  is  present  tor  a  pre-set  time.  This 
time  interval  is  held  adjustable  over  a  range  ol  .2  seconds  lo  1 2 
seconds  The  third  relay  (trouble  relay)  is  normally  energized 
and  monitors  the  system  lor  electrical  faults  (power  failure, 
open  or  shorted  detector  leads,  circuit  board  removal,  etc  ) 
that  could  prevent  proper  operation 

Tr.e  controller's  sensitivity  is  field  adjustable  lor  10.  28  or  tOO 
counts  per  second  response  This  means  that  the  UV  radiation 
generated  by  a  gasoline  fire  with  one  square  loot  surface  area, 
can  be  detected  at  distances  ranging  trom  about  15  leot  to 
greater  than  45  leet  Where  maximum  sensitivity  can  bo  uti¬ 
lized  the,.  10  cps  (counts  per  second)  sensitivity  setting  may 


be  used  However,  where  ambient  radiation  presents  an  appli¬ 
cation  problem,  less  sensitive  sellings  (25  or  100  cps)  may  be 
required 

Note:  The  term  "counts  rer  second"  is  used  to  designatethe 
number  ot  voltage  pulses  generated  pei  second  by  the  UV 
detector  tube  This  discharge  rate  is  dependent  upon  the 
intensity  ol  UV  radiation  reaching  the  detector,  which  is  a 
function  of  flame  size,  tlame  temperature,  anddistancetrom 
the  detector  Tne  closer  a  tire  is  to  the  detector,  the  smaller 
the  flame  that  is  needed  to  actuate  the  system  Program¬ 
ming  the  controller  to  respond  to  a  low  discharge  rate  (10 
cps)  results  in  high  system  sensitivity  Conversely,  pro¬ 
gramming  to  a  high  rate  (100  cps)  results  in  low  sensitivity 
Operating  temperature  range  is  trom  -5°F  to  -170°F  |-21°Cto 
*  77°  C) 

OPTICAL  INTEGRITY  (OPTIONAL) 

Optical  integrity,  further  described  in  Catalog  Number  6141. 
makes  certain  that  the  ultraviolet  sensing  optical  surfaces  arc 
clean  and  that  all  sensing,  optical,  and  alarm  circuits  are  oper¬ 
ational  Optical  integrity  is  ottered  as  a  manual  option  lor 
Series  R-7300  and  R-7301  Controllers 
Automatic  optical  integrity,  with  digital  display  providing  con¬ 
tinuous  monitoring  ot  all  elements  ol  the  system  is  supplied 
with  Series  R-7302  Controllers.  With  this  outstanding  feature, 
continuous  tests  are  performed  automatically  without  actua¬ 
tion  ot  the  output  relays  TN.-cigital  display  specifically  identi¬ 
ties,  by  numerical  cooing,  any  number  ot  fault  conditions  that 
may  develop  in  the  UV  detector  or  in  the  controller  itself,  or 
any  interconnecting  wires  Should  a  fault  occur,  a  monitoring 
relay  with  romole  indication  capability  registers  that  tact,  and 
simultaneously  the  exact  nature  ol  tne  'suit  is  shown  on  the 
digital  display  If  the  fault  involves  a  reduction  in  the  sensitivity 
ol  any  detector  tor  any  reason,  the  display  will  also  identity 
which  detector  or  detectors  are  involved 
This  testing  procedure  can  also  be  performed  manually  at  the 
R-7302  Controller 
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Fig  26  Detector  controllers 
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Single  Zone 
Fire  Alarm  Panels 


MODEL  NUMBER  W939 


General 

The  W939A  Smoke  Detector  Power 
Supply,  used’  in  conjunction  with 
TC100A  Ionization  Smoke  De'ectors, 
automatic  fire  detectors,  and  manual 
stations,  can  be  used  independently 
for  releasing  smoke  dampers  or  smoke 
barrier  doors,  and  it  can  operate  shut 
down  equipment  and  exhaust  fans.  It 
can  also  be  employed  in  existing  fire 
alarm  systems  when  connected  to  a 
suitable  UL  listed  control  unit. 

The  W939B  Fire  Alarm  Control 
Unit  is  used  with  ionization  or  photo¬ 
electric  smoke  detectors,  automatic 
fire  detectors,  manual  stations,  and  sig¬ 
naling  devices  to  provide  a  complete 
fire  protection  system.  This  solid  state, 
low  voltage  panel  provides  power  for 
ionization  smoke  detectors  on  the  ini¬ 
tiating  device  circuit.  It  also  contains 
the  necessary  switching  to  monitor 
trouble  and  alarm  conditions. 

The  W939B  provides  ground  fault 
detection,  visual  annunciation,  remote 
test  and  reset,  and  municipal  connec¬ 
tion  with  disconnect  for  testing. 
Optional  four-wire  (Class  A)  operation 
of  the  initiating  device  circuit  and 
operation  from  standby  rechargeable 
batteries  with  an  automatic  battery 
charger  is  available.  This  panel  includes 
two  supervised  signaling  circuits,  a  sup¬ 
plementary  power  output  for  photo¬ 
electric  smoke  detectors,  and  a  local 
audible.  Signals  may  be  coded  or  non- 
coded,  using  vibrating  or  single  stroke 
signals. 

The  W939  panels  arc  designed  for 
'  surface  or  semi-flush  mounting  and 
they  are  listed  by  UL  and  ULC  and 
FM  approved. 


W939A,  B  DIMENSIONS  IN  INCHES  (MILLIMETERS) 


Fig  27  Zone  panels 
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Fire  Indicating  Unit 

MODEL  FIU-6 


The  Pyr-A-Larm  Fire  Indicating  Unit,  Model  FIU-6,  Is  a  control- 
power  unit  for  the  Pyr-A-Larm  automatic  tire  detection  system. 
The  FIU-6  Is  intended  to  be  used  In  multiple  zone  systems  util¬ 
izing  Zone  Indicating  Units.  Zone  Coda  Panels,  Supplementary 
Relay  Panels,  Emergency  Power  Units,  and  Remote  Annun¬ 
ciators.  It  otters  these  advantages  In  automatic  lire  alarm 
systems. 

FULLY  APPROVED  SYSTEM:  The  FIU-6  Is  listed  by  Under¬ 
writers'  Laboratories,  Inc.,  and  Underwriters’  Laboratories  of 
Canada  as  a  local  and  auxiliary  system  tor  automatic  and 
manual  lire  alarm  use.  It  Is  also  approved  by  FM.  The  unit 
can  be  directly  connected  to  remote  annunciators,  central 
stations  and  to  (ire  departments  via  appropriate  equipment. 
It  can  also  be  used  to  shut  down  ventilation  Ians,  and  auto¬ 
matically  actuate  smoke  dampers  extinguishing  equipment. 
MULTI-ZONE  APPLICATION:  Although  the  FIU-6  Is  available 
In  Its  own  enclosure,  It  Is  usually  provided  with  other  multi¬ 
zone  equipment,  mounted  In  a  common  enclosure.  Specific 
Information  on  common  enclosures  Is  given  In  Architect  Spe¬ 
cification  Sheet  No.  420-1 .  When  ordered  as  part  of  a  multi¬ 
zone  systom,  the  FIU-6  Is  housed  In  a  common  encloaure  and 
is  furnished  with  all  Interconnecting  wiring  between  asso¬ 
ciated  Pyr-A-Larm  panels.  This  reduces  Installation  time  and 
possible  errors. 

SYSTEM  CAPACITY:  The  FIU-6  can  operate  up  to  eight  (8) 
Model  ZIU-6  Zone  Indicating  Units,  each  unit  having  a  four 
zone  capability,  making  a  total  system  capacity  of  32  zones, 
and'  up  to  80  lamps  for  either  zone  or  remote  annunciation. 
Any  number  of  ionization  detectors  (celling  mounted  or  air 
duct  type),  manual  stations,  thermal  detectors  and  up  to 
five  (5)  flame  or  photoelectric  detectors  may  be  Intermixed 
on  the  supervisee  detector  circuit  of  each  zone.  However, 
good  fire  protection  system  design  dictates  a  practical  limi¬ 
tation  to  the  number  of  detectors  used  on  one  zone.  All 
detectors,  mounted  In  Pyr-A-Larm  bases,  have  the  exclusive 
Pyr-A-Larm  flashing  alarm  Indicator  to  Identify  the  detector 
Initiating  the  alarm,  as  well  as  being  Interchangeable. 

AUDIBLE  ALARM  DEVICES:  Up  to  forty  (40)  Pyr-A-Larm 
polarized  bells  or  twenty  (20)  polarized  horns  may  be  con¬ 
nected  to  the  exclusive  Pyr-A-Larm  Supervised  Alarm  Cir¬ 
cuit.'  This  circuit  employs  no  voltage  compensating  resistors. 
Hence,  the  number  of  alarm  devices  may,  at  any  future  date. 


be  Increased  or  decreased  without  changing  the  types  of 
devices  or  making  resistor  adjustments.  The  last  alarm  de- 
vice,  used  at  the  end  of  the  supervised  circuit,  incorporates 
a  built-in  12K  ohm  resistor. 


COMPLETE  SUPERVISION:  All  relay  colls  are  supervised. 
The  detector  circuit  Is  supervised  to  detect  open  or  short 
circuits,  or  loss  of  power  or  undervoltage.  The  alarm  circuit 
Is  supervised  to  detect  open  or  short  circuits,  and  ground 
faults.  Automatic  emergency  power  is  available  as  optional 
equipment. 

HIQHEST  POSSIBLE  RELIABILITY:  All  components  are  the 
latest  In  high  reliability,  such  as  glass-sealed  reed  relays  and 
control  relays  which  are  enclosed  In  heat  and  shock  resistant 
dust  covers.  The  unit  Is  designed  and  tested  to  operate  over 
a  temparature  range  of  -40®F  to  +160°F.  An  audible  and 
visual  trouble  Indicator  Is  built  into  the  unit  and  both  Input 
supply  lines  are  fused. 

SAFER  TO  OPERATE:  Fire  alarm  signals  override  trouble 
Indications  to  avoid  misinterpretation  and  confusion.  Both 
trouble  and  alarm  silence  switches  have  ring-back  circuits 
so  they  cannot  be  Inadvertently  left  In  silence  position.  The 
unit  has  a  disconnect  switch  which.  In  the  disconnect  posi¬ 
tion.  Isolates  the  external  circuit  and  devices  that  are  con¬ 
nected  to  terminals  4,  5  and  6  (alarm  actuated).  The  trouble 
lamp  will  remain  lit  while  the  disconnect  switch  Is  In  the 
disconnect  position. 

FLEXIBLE  MECHANICAL  DESIGN:  The  FIU-6  is  usually 
mounted  In  a  common  enclosure;  however  an  enclosure  to 
mount  only  the  FIU-6  Is  available  with  a  surface  or  seml- 
ilush  mounting  feature.  When  the  FIU-6  Is  Installed,  the  en¬ 
closure  or  cabinet  is  mounted  first.  Wiring  Is  then  brought 
Into  the  cabinet,  after  which  the  FIU-6  chassis  Is  Installed. 
Eight  (8)  electrical  knockouts  are  provided  and  ample  room 
Is  available  for  running  wire  to  terminals.  All  connections  are 
made  to  heavy-duty  screw  type  terminals:  no  soldering  Is  re¬ 
quired.  The  enclosure  is  made  of  sheet  steel  finished  with 
red,  baked,  textured  enamel.  All  visual  Indicators  are  visible 
without  opening  the  key-locked  door.  The  door  Is  attached 
with  a  piano-type  hinge. 


c 

1 


Pyrotronics 

A  Baker  Industries  Company 

8  Rldgedale  Avenue,  Cedar  Knolls,  New  Jersey  07927 


July,  1972 

^upJfMdirThMrSnvST^ 


Fig  28  Zone  panels 


102 


Pyrotronics  PROTECTIVE  SYSTEMS 


B16P(. 

PROTECTIVE  systems 


INTRODUCTION 

ssss 

as£Si;s?“-£ 

£'S:Srr“'ls” 

zs%ssrsa  „?£f£  S'f -•  ss 

.4*°  P^rsss 

»sr.a*sSw 

Ipsis^s 

WKSSrSrsS 

•gS  Pyrotronics 

IfcS  *  SaKt,r  ,nd,|sl'ics  Company 

8  H'dgedale  Avenue,  Cedar 


MODEL  ZIU-6 


con^fKUo^^ith^h'e'MQd^rF^u'^F^B^mrii21^'6  is  “88d  ■" 
«sted  by  Underwriters' ^Labo^tonL  Inn  nn^p'"9.  Unit'  11  ls 
as  an  auxiliary  and  local  svsfpm  tkr  -"*«  ^  factory  Mutual 

s  .‘rjs  :a?“;is'a£r?  ■“  *s 

sasssa«« 

indications  will  reappear  Dniinnl ,  ^?sel'  any  ®xistlng  trouble 
zone  basis  are  SSSSMSSm^^^  SWi,ches  °"  8 
cults,  to  permit  testino  firndru  «9„.  "e  con'rolIed  cir- 
aftectlng  supplementary9 raubunlili*  a°m  repair  worK,  without 
vised  to  detec  open  cbcults  oMn^  n  'e'ay  C°"s  are  supef' 
enclosed  in  a  metUlHc  cover  to  oro^'T'  A"  r6la*s  •" 

«» aaaJifc 

K;,r.;,ssK  sxfa^ssj; 

SSEr*““* 

vided  In  the  cabinet  and  am^»  ,nn»  kn°cJkouls  are  pro- 
wire  to  terminals.  All  conneclionf^ro  S,ra!S?d  for  funhing 
screw  type  terminals,  no  soZ!Tg\Z<Z 


Knolls,  New  Jersey  07927 


Fig  29  Zone  panels 


February,  1973 

Supersedes  sheet  dated  3/72 


-103- 


IH16PF  PROTECTIVE  systems 


Pyrotronics  ffl-JOn  I  PROTECTIVE  SYSTEMS 


T 


Pyr-A-Uim' 

Early  Warning  Fire  Detection  and  Alarm  Systems 


Engineer  and  Architect  Specifications 


Supplementary 
Relay  Panel 

MODELS  SRP-410A  &  SRP-810A 


SUPPLEMENTARY 
RELAY  PANEL 


INTRODUCTION 


The  Pyr-A-Larm  Models  SRP-410A  and  SRP-8I0A  are  fire- 
alarm  operated  Supplementary  Relay  Panels  designed  for  use 
with  Pyr-A-Larm  Control  Panels.  These  relay  panels  permit 
the  control  ol  supplementary  electrical  equipment  (having  cur¬ 
rent  requirements  up  to  10  amperes),  such  as  ventilation  sys¬ 
tem  tans,  motors,  etc  Both  panels  are  Underwriters  Labora¬ 
tories.  Inc.  listed  lor  use  in  either  a  Pyr-A-Larm  High 
Voltage  common  enclosure  or  their  own  enclosure 

The  Model  SRP-410A  contains  lour  independent  relay  circuits 
while  the  Model  SRP-810A  contains  eight  relay  circuits.  Each 
relay  circuit  contains  two  independent  sets  ol  normally  open 
and  normally  closed  contacts.  The  panels  have  the  following 
features: 

•  Two  Modes  ol  Operation  —  The  relay  panel  may  be  con¬ 
nected  with  relays  either  normally  energized  or  normally  de¬ 
energized  The  choice  of  the  operating  mode  is  dependent  up¬ 
on  the  equipment  to  be  controlled  and  the  particular  application 


MOUNTING  DATA 


When  the  relays  are  connected  lor  normally  energized  oper¬ 
ation.  the  relay  or  relays  will  operate  (de-energize)  in  re¬ 
sponse  to  an  alarm  signal  Irom  the  Pyr-A-Larm  Control 
Panel,  and  thereby  control  the  supplementary  electrical 
equipment  by  means  ol  its  normally  open  or  normally  closed 
contacts  When  the  relays  are  connected  lor  normally  de-ener¬ 
gized  operation,  the  relay  or  relays  will  operate  tenergize)  in 
response  to  an  alarm  signal  Irom  the  control  panel 

Note:  II  the  normally  energized  mode  is  chosen  to  operate 
with  an  Emergency  Power  Supply,  contact  our  Applications 
Engineering  Department  lor  special  instructions 

•  Flexibility  ol  Operation  —  By  means  ol  convenient  terminal 
blocks,  the  relays  may  be  connected  to  operate  individually  in 
response  to  alarm  signals  associated  with  specific  zones  or 
interconnected  to  operate  simultaneously  in  response  to  a  spe¬ 
cific  alarm  signal.  This  makes  the  relay  panels  adaptable  to 
each  specific  application 
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Remote  Lamp  catalog 
Panels  Number 
8012 

MODELS  RLP-4,  RLP-6  a  RLP-12 


MODEL  RLP-4 


MODEL  RLP-S 
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MODEL  RLP-12 


INTRODUCTION 

The  Pyr-A-larm  Remote  Lamp  Panels,  RLP-4,  RLP-8,  and 
RLP-12  are  designed  for  use  with  all  Pyr-A-Lerm  systems 
where  remote  lamp  annunciation  of  the  detection  system 
activity  Is  desired.  This  activity  could  be  DI-2  type  detector 
operation  using  24V  lamp  directly  or  using  dry  contacts,  one 
may  Indicate  zone  alerm,  system  alarm,  trouble,  power  fail¬ 
ure,  etc. 

The  RLP  Panels  are  normally  lifted  with  neon  lamps  to  dup¬ 
licate  the  high  voltage  detector  pulse  lamp  operation.  How¬ 
ever,  6-volt,  12-volt,  24-volt,  48-volt  and  120-volt  lamps  are 


available  as  optional  Items  to  match  the  electrical  character¬ 
istics  ol  any  desired  system. 

The  RLP-4  Remote  Lamp  Panel  Is  equipped  with  4  lamps  be¬ 
neath  clear  lenses  and  Is  designed  lor  2-gang  switch  box 
mounting.  The  RLP-8  has  8  lamps  and  requires  4-gang 
switch  box  mounting,  while  the  RLP-12  has  12  lamps  and 
requires  6-gang  switch  box  mounting.  The  panels  are  equally 
attractive  whether  mounted  vertically  or  horizontally. 

Each  panel  has  an  upper  and  lower  bracket  to  accommodate 
plastic  nsmeplate  strip  lor  lamp  Identification. 
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Fig  31  Annunciator  panels 
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Remote  kc,3,a'og 

Fire  Annunciators  Number 

7301 

MODELS  RA-1, 12,  24,  36,  *  48 


MODELS  RA-1, 12,  24,  34,  A  48 


INTRODUCTION 

The  Pyr-A-Larm  Model  RA-1  Annunciator  which  is  Underwriters' 
Laboratories,  Inc.  listed,  is  intended  to  be  used  with  low  voltage 
control  panels,  such  as  the  CP-2,  CP-70,  CP-150,  and  CP-250. 
This  Annunciator  provides  a  remote  indication  ol  system  alarm, 
'.ouble,  and  power  loss.  Visual  Indicators  labeled  ''Fire"  and 
"Trouble"  with  Internal  buzzers  call  attention  to  signals  received 
from  the  control  unit.  In  addition  there  Is  provision  for  the  con¬ 
nection  of  a  local  non-supervised  120  Vac  alarm  belts(s)  as  re¬ 
quired.  A  momentary  operated  “Silence"  switch,  when  de¬ 
pressed,  will  silence  the  internal  alarm  and  trouble  buzzers  as 
well  as  any  externally  connected  alarm  bells(s).  Local  120  Vac 
power  must  be  provided  at  the  Annunciator  panel  which  Is  used 
exclusively  for  activating  the  Annunciator's  "system"  alarm  and 
trouble  Indicating  devices. 

The  Pyr-A-Larm  Models  RA-12,  24. 36.  and  46  are  attained  by 
adding  up  to  four  lamp  circuit  modules  to  the  RA-1 .  Etch  module 
consists  of  12  lamp  circuits  which  require  a  nominal  22  volts  dc 
provided  by  the  low  voltage  control  unit  which  Is  switched  by 
remote  annunciator  zone  terminal  2.  A  lamp  circuit,  when  acti¬ 
vated,  for  "Fire,"  back-lights  Its  corresponding  zone  number  on 
the  Annunciator’s  translucent  front  panel.  Dual  lamps  are  pro¬ 
vided  for  each  zone  number  to  assure  positive  Identification  in 
the  event  of  lamp  failure. 


.A  maximum  of  three  RA-1,  12,  24,  36.  or  46  Annunciators  per 
system  Is  permissible  except  when  the  CP-70  is  used.  In  this  ap¬ 
plication  only  one  Annunciator  Is  permissible. 
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Pyrotronics  PROTECTIVE  SYSTCMS 


Pfr-A-Larm* 

System  3 

*  Universal  Alarm  Control 


Battery  lYIocIule 

(SfTANDBV  POWER  SUPPLY) 

MODELS  BM-30,  BM-31 


CATALOG 

NUMBER 

3351 


Engineer  and  Architect  Specifications 


/  t  util  1 1  ' 

•  UL  UltM 

•  t«M  IfMproet  Rtciw  gotbio  load- Acid 

•  High  In*rgy  Danaity 

•  No  Cwiealvt  Fomaa 

•  Moenia  Within  lyitam  tnctoaur# 

•  Long  Lit*  Cycla 

/)(  it  l'l/»fl»df 

The  OwA-laim  Battery  Supply  Module,  Model*  B  M  U» 
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module  m  ihr  mv tonne  The  BM.'I  aceupie*  few  itan- 
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EARLY  WARNING  FIRE  DETECTION  AND  ALARM  SYSTEMS 

Engineer  and  Architect  Specifications 


Emergency  Power 
Supply 


MODEL  4S8 


-f  l  r  1 7  ? j.  •  .•> 


t 


INTRODUCTION 

The  Pyr-A-Larm  model  458  Emergency  Power  Supply  pro¬ 
vides  emergency  power  lor  operation  ol  Iho  Pyr-A-Larm  Fire 
Detection  System  In  event  of  public  utility  power  failure  This 
unit  is  listed  by  Underwriters  Laboratories.  Inc  for  use  with 
.•’yr-A-Larm  control  equipment  The  unit  is  also  approved 
by  Factory  Mutual  and  the  Canadian  Standards  Association, 

The  Emergency  Power  Supply  consist  of:  t)  a  battery  eharg- 
ing  unit  which  automatically  maintains  the  batteries  at  peak 
voltage  and  2)  an  Inverter  to  Change  the  12  volt  DC  battery 
power  to  120  volt,  60  Ht  power  for  operation  of  the  lire  detec¬ 
tion  system  The  unit  shall  be  used  In  conjunction  with  24.  36 
o'  48  hour  batteries,  depending  on  the  desired  length  ol  emer¬ 
gency  power  supply  protection. 

The  operation  ot  the  Emergency  Powe'  Supply  is  com¬ 
pletely  automatic  it  a  public  utnii"  power  failure  occurs,  me 
unit  automatically  switches  to  battery  operation  and  activates 
visual  andaudibie  alarms  The  audible  alarm  may  be  silenced  by 
push  button  When  utility  power  is  restored,  the  unit  will  auto- 
matieatty  return  to  standby  operation  and  recharge  batteries 


The  Emergency  Power  Supply  can  provide  power  up  to  751 
Volt  Ampe'os.  This  is  sufficient  to  power  a  system  composed 
of  a  Fire  Indicating  Unit  (Model  Flu-6),  up  to  eight  Zone  Int 
dicating  Units  (Model  2IU-0).  and  up  to  live  (5)  Model  BAC 
Bells,  or  two  (2)  Model  HAC  Horns.  When  fewer  Zone  Indicat¬ 
ing  Units  are  used,  the  number  ot  audible  dovices  may  be 
increased  For  example,  ten  (IQ)  bells  or  lour  (4)  horns  may 
be  used  when  no  2IU-6  units  are  used. 

ARCHITECT'S  SPECIFICATIONS 

The  Emergency  Power  Supply  lor  the  lire  detection  system 
shall  be  a  Pyr-A-Larm  Model  4S8.  or  equivalent.  In  event 
of  public  utility  power  failure  me  unit  shall  automatically  pro¬ 
vide  emergency  power  to  lire  detection  system  tor  a  period 
up  to  approximately  hours  (insert  hours  depending 

on  battery  capacity  used)  In  addition,  the  unit  shad  orovido 
visual  and  audible  alarm*  ot  public  utility  power  failure  It 
shall  have  normally  open  and  normally  dosed  eontacis  ter 
control  ot  supplementary  equipment  When  utility  power  it 
restored,  unit  snail  automatically  return  to  standby  operation 
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APPENDIX  C 


FIRE  EXTINGUISHING  SYSTEMS  AND  EQUIPMENT 


i 


REPRESENTATIVE  SYSTEMS  AND  EQUIPMENT 


A  total  flooding  Carbon 
Dioxide  System  protects  the 
vital  records  in  this  vault. 


MflNITtON 
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Carbon  Dioxide  Systems 


( arhon  dioxide  ix  a  alcan,  nonuamosive,  mm-Ham- 
mahl?  gas  whnh  extinguishes  lire  by  diluting  tlann 
liable  mixtures  nf  air  ami  gas  nr  vapur  to  proportions 
helww  then  Itammable  nr  explosive  limits,  it  i*  ex. 
pci  tally  valuable  w  here  other  extinguishing  mediums 
might  damage  xtoak  or  equipment 

(Inmiell  uiviallx  urbon  dioxide  systems  wuh  either 
of  two  forms  of  storage  for  the  lire  extinguishing  gas 
in  high  pressure  nnntrftigcratcd  storage  eylmders  or 
in  luw'pressore  teftigeiated  pressure  vessels.  Ii  is 
siored  as  a  lupin!  and  expands  at  a  ratio  whit  It  produies 
iso  tubn  feet  uf  lift.xuughttitig  gas  for  va*h  vuliiv 
foot  of  liquid  sturage 

Iks ause  uf  its  ex|ansive  lone,  latbon  dioxide  |vene' 
trates  e*ety  flunk  and  votner  uf  (lie  em loves)  spase 
into  whitfi  it  is  dm lurged,  seeking  out  esety  plaie 
wbete  a  flammable  mixture  might  exist  (arhon  do 
oxide  systems  ate  so  designed  anil  the  piping  so  pin 
portioned  as  to  present  fretting  due  to  expansion  in 
the  pressure  sessel.  salves,  piping  or  diva  large  not. 
ties  Sime  «arbon  dioxide  does  not  dtterntrate  m 
storage,  tlae  eifextiveness  ol  the  gas  is  just  as  great  llte 
day  the  system  is  ncealed  as  it  was  the  day  live  pressure 
vessel  was  rilled  Sthrsluled  aheskmg  o(  syhndtr 
weight  or  reading  t>(  gage  am  the  low  .pressure  storage 


is  all  that  is  reapnred  In  lw  sure  of  an  available  aarhon 
dioxide  supply  when  needed 

Two  or  more  spates  may  be  protested  with  a  single 
Morage  supply  through  the  use  of  selestor  valves.  In  ***!!“'* 
ssiih  installations,  the  required  storage  capacity  is  de.  w  * 
termincd  by  the  largest  hatard  to  bv  protected 

The  three  standard  methods  of  application  are 
known  as  Total  Flooding,  Local  Application  and 
Delayed  or  Prolonged  Dm  barge. 

Total  Hooding  appluanon  is  Hooalmg  the  ennte  MnM0M  w 
spate  with  tarbnn  dioxide  and  is  generally  used  when  xffuCATiow 
protesting  emlosed  or  semi.emlosed  spases 

t.osal  Appluanon  is  applying sarbon  aboxide  ditest. 
ly  on  one  ot  more  haunts  where  total  hooding  of  tlte 
entire  space  is  impractical 

The  Delayed  or  Prolonged  DissHatge  type  system 
disaharges  at  an  initially  high  rate  followed  by  an 
extended  disa  barge  at  a  lower  rate  for  either  tutat 
tloodang  or  local  ap|diiatiot»  litis  method  is  used  for 
the  ptotcatum  of  emlosed  or  stimetulosed  rotating 
elestru  equipment  anai  other  types  of  deep. sealed 
siiaoldering  litex  that  may  reagmte  after  the  llame  lus 
been  eximguidaed. 


Fig  35  Ctrbon  dioxide  systems  (Grtnnell  Corp.) 
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High-pressure  carbon  dioxide 
supply  storage  for  total 
flooding  system. 
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Carbon  Dioxide  Systems 


Auxiliary  Equipment 


Alarms,  indicating  lamps  and  annunciators  may  be 
automatically  operated  by  a  pneumatic  switch  (circuit 
closer)  whenever  carbon  dioxide  is  discharged  front 
the  cylinder  bank  into  the  system's  manifold  by  auto¬ 
matic  detector  operation.  A  pneumatic  switch  may 
also  be  used  to  stop  motors  of  conveyors,  mixers, 
blowers,  ventilation  systems  and  electric  heaters  for 
rooms,  ovens,  kettles,  etc,  Both  high-pressure  and 
low-pressure  systems  ate  equipped  with  means 
for  manual  release  if  fire  is  detected  before  automatic 
detectors  or  thermostats  actuate  the  system. 

Blowers  and  motors  of  forced  ventilation  systems 
should  he  stopped  to  coniine  the  carbon  dioxide  gas 
when  system  operates, 


Volatile  paint  totvanU  with  wldt  aaptoilva-mlxtura  limit* 
In  thla  paint  mixing  room  art  prottetad  by  total  flooding 
with  carbon  dioxide,  Thla  automatically  operated  lyttam 
giva*  quick  extingulahmant  of  violent  fir#. 


p  \m  aii . 

'AV-i?  fir-'  '■  !>  .  ■****».  .y  g 


Conveyors,  mixers  and  moving  equipment  should 
be  slopped  to  prevent  lire  from  spreading  outside  the 
protected  area  or  space. 

Doors,  windows,  dampers  of  forced  ventilation 
ducts  or  openings,  and  shut-off  valves  in  the  piping 
to  gas  or  liquid  fired  burners  or  heaters  may  he  closed 
with  a  pneumatic  release  (pressure  trip)  which  is 
operated  by  the  pressure  of  discharging  gas  from  the 
carbon  dioxide  systems. 

Small  site  openings  that  cannot  he  fitted  with 
dampen  may  he  screened  with  carbon  dioxide  gas  by 
use  of  special  noulcs. 


Carbon  Dioxlda  Syttem  protect*  tuba 
reducing  machine  operated  with 
flammable  Hydraulic  fluid, 


fig  36  Cartoon  dioxide  systems  (Grlnnell  Corp.) 
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|  Fenwal  Custom  Engineered  High  Speed 

Halon  Fire  Suppression  Systems 

REACT  FAST  /  LEAVE  NO  MESS  /  REQUIRE  MINIMAL  PIPING 


A  Fenwal  Fire  Suppression  System  usinj*  Halon 
1301  is  custom  engineered  to  do  one  thing  —  PUT 
FIRES  OUT  FAST  —  when  called  upon. 

Fenwal  Fire  Suppression  Specialists  survey  every 
plant  prior  to  installation  and  recommend  the 
system  dictated  by  the  plant  design.  Once  installed, 
these  systems  require  only  minimal  maintenance 
and  following  a  suppression,  replacement  of  basic 
components  is  simple  and  fast. 

The  ultra  high  speed  with  which  a  Fenwal  fire 
suppression  system  reacts  is  unchallenged  in  the 
industry.  This  capability  did  not  come  about  by 
accident  but  rather  it  has  resulted  from  our  unique 
capability  of  suppressing  explosions.  Many  of  the 
high  speed  components  used  in  these  systems  are 


used  or  are  modified  for  use  in  our  fire  suppression 
systems. 

A  Fenwal  Fire  Suppression  System  is  a  basically 
simple,  yet  extremely  effective  system,  it  contains 
a  selected  combination  of  Detectors,  Agent  Storage 
Containers.  Alarms  and  Control  Units.  A  typical 
system  is  shown  in  Figure  1. 

Halon  t:«U  is  used  as  the  exlinguishant.  II  is  an 
ordorless.  colorless,  electrically  muecmului  tive  gas 
that  has  been  proven  as  an  effective  medium  for  ex¬ 
tinguishing  surface  fires  such  as  flammable  liquids 
and  on  most  solid  combustible  materials.  With  the 
use  of  specially  designed  Agent  Storage  Containers 
and  custom  designed  nn//!e  arrangements.  Fenwal 
HALON  1301  systems  require  little  or  no  piping. 


FIG.  1  —  TYPICAL  HALON  1301  FIRE  SUPPRESSION  SYSTEMS 

f  mj*  till**!**** 

f  smm  tttuun 

/  / 

^  ♦****»  **■#•*«*»* 


Fig  37  Hiloft  systtos  ( Fermi  1  Incorporated) 
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Typical  Fenwa /  High  Speed 
Fire  Suppression  Systems. 
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COMPUTER  ROOM  AND  UNDER-FLOOR  AREA 

In  this  computer  room  installation  both  the  room 
ami  thi'  umit'r-lloor  area  require  fire  protection. 
Thf  room  houses  tin.'  expensive  I'lt'clronic:  data 
processing  equipment.  The  under-floor  ari'.i  pre- 
stmts  a  hazard  because  of  the  wiring  that  passes 
through  this  area. 

To  protec.t  this  facility  Kenwal  DKTKCT-A-FIRK 
units  are  mounted  overhead  in  the  room  and  un¬ 
der-floor  area  to  sense  overtemperature  and  actu¬ 
ate  the  system.  Agent  storage  containers  are 
mounted  above  the  ceiling  of  the  room  area  and 
on  the  floor  of  the  under-floor  area,  and  when 
activated  will  discharge  Union  1301  through  spe¬ 
cial  spray  nozzles.  Total  flooding  is  achieved  in 
less  than  10  seconds. 

The  two  systems  can  be  designed  to  operate  inde¬ 
pendently  or  simultaneously  and  have  provisions 
for  manual  actuation,  audible  alarm,  remote  alarm 
and  or  equipment  shutdown.  A  trouble  indicator 
horn  is  provided  in  the  control  panel. 

Fenwal  Modular  Systems  permit  agent  storage 
containers  to  be  located  within  or  immediately 
adjacent  to  the  area  being  protected.  Lung  and 
costly  piping  runs,  common  to  central  storage  sys¬ 
tems.  are  eliminated.  An  additional  benefit  to  the 
user  is  the  eas  >  with  which  a  modular  system  can 
be  moved  or  expanded  Agent  storage  containers 
are  mounted,  electrical  wiring  is  installed  and  ex- 
paoMoo  of  an  existing  system  is  complete.  Reloca¬ 
tion  ol  no  entire  system  ts  virtually  as  simple 


SECURITIES  VAULT 

To  pjftlcr  I  valuable  in  this,  large  3.V  x  0;V 

Security  vault  area.  six  MslUstt  3 105  storage  coil - 
laitt'-  ■  are  Heated  at  vital  piiiitjorw  in  the  ceiling 
af<-4.  fVnwal  !}}‘TT.CT‘,V?’!Kb  i;nit»  and  IViwlijcH 
ol  tfoiwhiixJiosi  th-teiiotv.  arc  tir.o»ntr»5  at  selected 
locations  iw  lae  c  eiteg  Thy  Jhwdoc.ls  ol  Cnmbcv 


lion  Oetrc  stars  xefiXc  strinbe  and  at  mate  an  alarm 
Only.  The  DTTeCT-A-ITRE  Unit*  are  wi  is  te- 
span*!  as  !4U  f  ait-t  actuate  the  enlite  ex’lnguish' 
ittg  system  Total  (loading  is  achieved  in  less  than 
JO  semnds  No  iSoof  spate  required  lor  the 
piolexiiart  system. 


Fig  38  Ha Ion  systems  (Fenwal  Incorporated) 
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INTRODUCTION 

FiQuench  Pre-Engineered  Total  Flooding  Halon  1301  Fire  Sup¬ 
pression  Systems  combine  highly  effective  detection  devices  with 
new  specially  developed  Halon  1301  containers  for  high  speed 
agent  discharge.  FiQuench  systems  will  provide  fast,  effective, 
and  reliable  service  for  many  years  when  properly  installed  and 
maintained. 

Total  Flooding  FiQuench  systems  are  designed  to  provide  fire 
protection  within  rooms,  vaults,  ovens,  containers,  enclosed 
machines,  etc.,  wherever  fixed  enclosures  are  used.  An  inert 
atmosphere  is  created  within  the  enclosure  and  then  maintained 
for  the  required  period  of  time,  ensuring  effective  extinguish¬ 
ment  of  the  fire  in  tb>  specific  combustible  materials  involved. 

This  system  has  proven  to  be  suitable  for  use  on  Class  A,  B,  &  C 
fires. 

The  system  can  be  electrically  actuated  by  automatic  or  manual 
means  and  has  a  discharge  time  of  less  than  ten  seconds.  The  Halon 
1301  containers  may  be  strategically  located  throughout  the  area  to 
be  protected.  The  high  speed  suppression  of  fire  provided  by  Fi¬ 
Quench  reduces  property  damage  and  holds  thermal  products  of  de¬ 
composition  to  the  lowest  possible  level. 

FiQuench  containers  unlike  many  others ,  does  not  require  super- 
pressurization.  The  Halon  1301  is  contained  at  its  own  vapor 
pressure  thus  eliminating  the  complicated  problems  of  field  re¬ 
charging  and  maintenance.  All  FiQuench  system  components  are 
modular  and  do  not  require  any  special  tools  or  equipment  for 
installation. 

All  FiQuench  components  manufactured  by  Fike  Metal  Products 
Corporation  are  U.L.  listed  unless  otherwise  noted  within  this 
manual.  Any  components  incorporated  into  a  FiQuench  System  that 
is  manufactured  by  others,  must  be  U.L.  listed  in  order  to  have  a 
U.L.  Approved  System.  Underwriters  Laboratories  requires  that 
all  system  wiring  must,  as  a  minimum,  meet  the  National  Electrical 
Code. 


For  exact  details  concerning  your  equipment  including  a  detailed 
description,  operation,  and  installation  instructions  refer  to  the 
preceeding  index  to  find  the  proper  section  and  page  number.  The 
following  illustrations  should  help  give  you  a  basic  concept  of 
what  your  FiQuench  Pre-Eng ineerod  Total  Flooding  Fire  Suppression 
System  will  look  like. 


Fig  39  Halon  systems  (Fike  Metal  Products  Corp.) 
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PRIMAC  Ultra  High  Speed  Fire  Protection 


The  Grinnell  PRIMAC  fire  protection  system  is 
applicable  to  hazards  where  the  burning  characteris¬ 
tics  arc  such  that  extreme  speed  is  essential  if  control 
or  extinguishment  it  to  be  achieved.  These  hazards 
generally  involve  flammable  materials  which  contain 
sufficient  oxidizer  for  combustion  within  themselves 
but  ordinary  combustibles  may  also  require  a  system  of 
this  type  under  certain  conditions. 

A  Grinnell  PRIMAC  system  consists  of  one  or 
more  solid  state  photo-conductive  cells  which  provide 
RRIMAC  speed  of  light  detection,  a  transistorized  amplifier,  an 
components  explosive  actuated  water  control  valve,  and  deluge  type 
water  discharge  nozzles.  Supervisory  and  test  equip¬ 
ment  are  included  in  the  system. 

The  system  operates  in  the  following  mannet: 
Radiant  energy  from  the  fire,  within  certain  wave 
lengths  and  above  specified  ambient  light  levels, 
reaches  a  photo-conductive  cell,  causing  its  resistance 
primac  in  ,u  change  and  allowing  current  to  flow  to  a  transistor- 
0 AERATION  ized  amplifier  in  the  control  panel.  The  amplifier  in¬ 
creases  the  signal  sufficiently  to  detonate  the  primer  in 
the  water  control  valve. 

The  explosive  force  of  the  primer  releases  a  latch  so 
that  the  water  pressure  in  the  supply  piping  can  open 


the  valve.  The  line  pressure  is  then  impressed  on  the 
priming  water  in  the  piping  down-stream  of  the 
control  valve.  This  pressure  is  capable  of  rupturing  or 
blowing  off  the  closures  which  retain  the  priming 
water  in  the  piping.  Water  discharges  from  the  nozzles 
onto  the  fire  at  full  line  pressure. 

The  key  to  the  success  of  this  system  is  the  speed  of 
operation.  The  system  is  designed  to  detect  a  fire  and  1REE0  OF 
discharge  water  in  the  fastest  possible  time  within  °TEEATION 
limits  of  reliability,  economy  and  physical  feasibility. 

There  are  two  time  increments  which  effect  the 
speed  of  operation.  One  is  the  equipment  operating  time 
from  detection  of  the  fire  to  the  detonation  of  the  DETECTION 
primer  in  the  water  control  valve.  This  is  the  fastest 
phase,  having  an  operating  time  in  the  order  of  2  or  5 
milliseconds. 

The  second  phase  is  the  time  from  primer  firing  to 
water  discharge  at  the  nozzles.  This  increment  is  longer  ^mVui*H 
and  will  vary  for  different  systems.  The  factors  ascmt 
involved  are  dependent  on  system  size,  design  and 
conditions  at  the  hazard  being  protected. 

Nonetheless,  the  entire  system  operates  in  a  time 
interval  measured  in  milliseconds,  usually  between  20 
and  200. 


PRIMAC  WATER  CONTROL  VALVE 


DETECTOR  AND  DELUGE  NOZZLE 


TEST  PANEL 
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COMPONENT  PARTS; 

I  -  BODY. 

2 - PLUG, 

3- O-RING,  1.600"  I.D.X  .210"  CROSS 
SECTION  FOR  2"  VALVE;  2.225" 
I.D.  x  .210"  CROSS  SECTION  FOR 
2  '/z  VALVE. 

4-  SHAFT. 

5-  O-RING,  .364" I.D.X  .070* CROSS 
SECTION.  (2  REQUIRED) 

6-  BONNET  NUT. 

7-  BONNET. 

8-  BONNET  TOP. 

9-  JUNCTION  CONDULET  WITH  COVER. 

10-  PRIMER  HOLDER. 

1 1 - LATCH. 

12 - ROUND HEAD  MACHINE  SCREW,  NO. 
10-32  X  l'/4  (2  REQUIRED) 

13-  TERMINAL  BLOCK. 

14 - BUMPER, 

15-  SPRING  LOCK  WASHER,  FOR  NO.  8 
SCREW. 

16-  SOCKET  HEAD  CAP  SCREW,  NO.  8  - 
32  X  '/g'. 

17-  RADIAL  LOCKING  PIN,  */«  X  ify" 


1 8  -  DRIVE  SCREW,  NO. 4  X  3/,6"  LONG. 

19 -IDENTIFICATION  DISC. 

20  -  LATCH  SHEAR  PIN.  (6  FURNISHED) 

21  -  PLUG,  '/z,  FIG. 787.  (3 REQUIRED) 
*22 -HEX  NUT,  NO. 4-40.  (2  REQUIRED) 
*23 -SPRING  LOCK  WASHER  FOR  NO. 4 

SCREW.  (2  REQUIRED) 

*24 -ROUND  HEAD  MACHINE  SCREW  NO. 

4-40  X  V!  (2  REQUIRED) 

♦2 5 -SWITCH,  SINGLE  POLE  DOUBLE 
THROW  CONTACTS,  15.0  AMPS. 
NON-INDUCTIVE  LOAD, '/2  H.P. 
125/250  V.  A.C. 

*26 -RADIAL  LOCKING  PIN,  5/32  X  I*.' 
*27 -ELECTRICAL  LEADS,  10  GAGE, 

60  C,  600V.,  COLOR  CODE :  BLACK - 
COMMON,  YELLOW-  NORMALLY 
CLOSED,  RED- NORMALLY  OPEN. 

28-  JUNCTION  BOX,  WITH  COVER 
AND  3  PLUGS. 

29 - NIPPLE,  '/z  X  CLOSE. 

♦  OPTIONAL -FURNISHED  ONLY  WHEN 
SPECIFIED  IN  ORDER. 

*  ACCESSORIES  FOR  SWITCH,  ITEM 
25,  WHEN  REQUIRED. 


TQ  ABBES  SEEfilFIi 

GRINNELL  (SIZE)  PRIMAC  VALVE,  MODEL  B-2,  (SPECIFY  WITH  OR  WITHOUT 
SWITCH). - (QUANTITY) 


EACH  PRIMAC  VALVE  OPERATION  REQUIRES  REPLACEMENT  OF  THE  LATCH 
SHEAR  PIN,  ITEM  20;  PRIMER  HOLDER,  ITEM  10  AND  TWO  PRIMERS. 
ADDITIONAL  QUANTITIES  OF  THESE  ITEMS,  AS  REQUIRED,  MUST  BE  OR¬ 
DERED  SEPARATELY  AS  FOLLOWS: 

LATCH  SHEAR  PIN  FOR  USE  WITH  PRIMAC  VALVE. . (QUANTITY) 

PRIMER  HOLDER  FOR  USE  WITH  PRIMAC  VALVE. . (QUANTITY) 

PRIMERS,  HERCULES  MK- 131-0.  (PACK  IN  WOODEN  BOX  WITH  SAWDUST 

AND  SHIP  IN  ACCORDANCE  WITH  ICC  REGULATIONS.)- . (QUANTITY) 

— —  — 

PRIMAC  VALVE 

MODEL  B-2 


Fig  45  Ultra  high-speed  deluge  system 
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GRINNELL 

GRINNELL.  FIRE  PROTECTION  SYSTEMS  COMPANY.  INC 


SPRINKLERS,  NOZZLES  AND  ACCESSORIES  / SECTION  4 


•  Mulsilyre  projector 


•  Muisilyry  protector  with  cap 

Description 

Tho  Grmnell  Mufsityre  Projector  is 
an  internal  scroll  type  protector 
designed  to  produce  a  lilted  cone 
ot  water  drops  With  tong  range  and 
high  velocity  Specially  designed 
combinations  ot  oi  dice  sues  and 
serous  mimmute  water  usage  hut 
still  provide  total  coverage  over  the 
protected  area  The  wide  assort- 
mem  ot  protectors  available  pro¬ 
vides  the  necessary  system  design 


Mulsifyre  Projectors 


flexibility  needed  for  Special 
Hazards  Applications. 

The  Mulsilyre  Protectoi  can  be 
used  in  either  open  or  pr  -primed 
systems  The  Projector  .,sell  is 
open  design  For  use  in  pre-primed 
systems,  the  Mulsilyre  Projector 
may  be  titled  with  a  blow-oll  cap.  a 
rupture  disc  or  both  -  depending  on 
the  system  design  The  blow-oll  cap 
or  rupture  disc  permits  priming  the 
systom  with  water  so  that  water  is 
discharged  immediately  upon  actu¬ 
ation  ot  the  system  control  vaive 

Application 

Grmr.ell  Mulsilyre  Projectors  am 
used  in  deluge  water  spray  systems 
for  special  hazards  applications 
Typical  installations  include  trans¬ 
formers,  chemical  processing 
Structures,  process  equipment,  dry¬ 
ing  evens,  etc 


Operation 

Water  How  to  open  typo  Mulsilyre 
Protectors  is  controlled  by  a  deluge 


valve  in  the  main  water  supply  line. 
When  the  deluge  valve  is  actuated, 
water  discharges  Irom  all  Projectors 
in  the  system  at  the  same  time. 

In  pre-pnmed  systems,  water  is 
held  back  by  the  blow-oll  cap  or 
rupture  disc.  When  the  water  con¬ 
trol  valve  is  actuated,  the  water  sup¬ 
ply  pressure  forces  oil  the  cap  or 
breaks  the  rupturo  disc.  Water  is 
then  Immediately  discharged  on  the 
hazardous  area 

The  coverage  area  ol  the  Projec¬ 
tors  is  determined  by  the  size  and 
typo  of  Projector  chosen  and  the 
Projector  position  relative  to  the 
surface  being  proteclod 


•  Typical  installation 
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PILOTEX 
SPRINKLER  SYSTEM 


PILOTEX  DELUGE  SPRINKLER  SYSTEM 


The  PILOTEX  Deluqe  Sprinkle*  System  is  a  High 
Speed  System  using  AUTOSPRAY  pilot  operated  noz¬ 

zles. 


Positive  priming  at  fire  main  pressure  and  simul¬ 
taneous  opening  ol  alt  nozzles  connected  to  one  pilot 
line  make  the  PILOTEX  Deluge  System  unique. 

In  severe  fire  conditions  (where  several  stand¬ 
ard  sprinklers  in  a  wot  systom  will  operate  one  at  a 
time)  the  AUTO-SPRAY  nozzles  will  open  nimultano* 
ounly.  The  pilot  lino  interconnects  all  nozzles  and 
keeps  ihi'in  closed  by  maintenance  ol  pilot  pressure 
taken  Iroin  the  lire  muln. 

Detection  and  operation  can  be  achieved  in  vari¬ 
ous  ways: 

1.  By  Rute-of-Rlse  •  H.A.D.'s  send  a  pneumatic 
pressure  Impulse  io  trip  an  'AUTO-SENTRY" 
release  dumping  pilot  pressure.  This  type  can 
be  reset  alter  operation. 

2.  By’  Fixed  Temperature  Units,  such  as  sprin¬ 
klers,  Installed  on  the  pilot  line  at  acceptable 
spacing.  They  must  be  of  a  type  where  the 
fusible  element  is  not  in  direct  contact  with 
Iho  water  In  the  pilot  line.  These,  il  fused, 
tmiut  bo  roptuced  betoro  restoring  pilot  pros- 
iiun*. 

V  Ity  I  leelmnle  IMivtlt'ii  (IhcriiMiulnlt:,  etc.) 
opening  a  solenoid-operated  relief  vulvo, 

4.  By  manual  means  •  either  electrically  by  use 
of  push  button  and  solenoid  valve  or  by  manu¬ 
ally  opening  o  boll  valve. 

Because  oi  ihe  speed  of  operation  this  systsm  is 
particularly  suited  lor  the  protection  ol  special  haz¬ 
ards.  ft  has  the  advantage  of  a  primed  deluse  system, 
but  it  may  be  installed  as  a  modular  section  ol  a  larg¬ 
er  sprinkler  system,  such  as  a  dsluge  extension  to  a 
wet  pipe  system 

I'trr*  atari),  may  be  obtained  by  use  of  Wgter  Motor 
Alarm,  Water  w  Indicator,  Prnnnure  (touch  mi  the 
into  >««»•  m  t  witch  on  the  relief  valve  mechanism. 

u.  I'hitiii*  maximum  npmnl,  all  rnttuppml  air  muni 
i-  hM  until  Hi  pilot  lino  mill  Irmtt  tin-  lire  main  pip¬ 
it;  >  nt  the  hiuiu  i>i  point.  When  nozzles  are  installed 
ii dv-  the  pilot  .me  piping,  they  must  br>  provided  with 
j  r  l*'- 1  a  that  imttapped  ttlr  can  he  Med  oil.  (See 

.-VIKifl  '  t«  dCMlll'l 


WATER  SUPPLY 

For  maximum  cfhcicncy  an  adequate  and  clean 
water  supply  is  necessary,  it  is  important  'hat  strain¬ 
ers  be  used  on  the  pilot  line  ond  on  the  supply  line, 
and  that  these  strainers  be  inspected  and  cleaned 
periodically. 

Where  a  clean  water  supply  ts  not  possible,  or 
where  salt  water  ts  used  for  fire  malh  pressure,  the 
pilot  pressure  supply  should  be  from  a  separate, 
clean,  frosh  water  source.  In  this  case  pilot  pressure 
should  bo  maintained  S  -  10  PSI  above  the  maximum 
fire  main  pressure  anticipated. 

Caution:  In  cose  ol  water  supply  pressure  failure 
or  shut  oil,  either  by  Controlling  Ogle 
Valve  or  g  ti-molc  'lute  Valve,  it  is  es¬ 
sential  that  pressure  be  restored  in  the 
pilot  line  beiote  It  is  resiorod  in  the 
(ire  main  line,  li  this  is  not  done,  water 
will  flow  through  the  nozzles  tempor¬ 
arily,  until  the  restricted  pilot  line  seals 
off  the  ilow.  The  pilot  line  restriction 
is  small  enough  to  prevent  the  pilot  pres¬ 
sure  from  keeping  up  with  the  pilot  pres¬ 
sure  release  flow  upon  irtppinq. 

TESTING 

Note;  Testing  g  I’fl.OTF.X  y.  tom  lor  '■.petal Ion 
Invoivos  all  tt<>zzl< .  ill  one- tul',1  Ini*', 
Tim  r'tnii|>b'l"  u|*-tgii'ihgl  I- .1  h*.uM  iv 
mad*'  gi  least  "U* 1 2 * 4  •  g  /•••». 

System  may  be  tripped  by  applying  hedt  to  l!  A  L. 
with  a  test  lamp,  by  (using  on  FTU  or  rv  solenoid 
valve  operation. 

If  a  complele  opetational  test  ;?  not  possible  at 
least  ihe  release  mechanism  and  the  detectors  should 
be  tested  periodically.  For  this,  water  pressure  noy 
be  shut  olf  ond  piping  drained.  Pilot  line  pros.  ore  tx 
maintained  because  it  is  taken  irom  bel*-.*  the  Mam 
Control  Valve.  Upon  irtppinq  the  pilot  t-r».'ftui*  re¬ 
lease,  pressure  Is  released  lton>  'tie  popp*  m  uwl  the 
nozzles  may  drip  slowly  under  “f>rim  ondiD'vv*. 
When  reselling  :*yt.i*-tti  alter  ltr>  mum  ii*i..  L*  *  t<  e  .  -V'  t 
and  pi Int  itroutuif  lie-  ts-m  r*-l*-i  •* *i,  « 

swrt  )•>’  restored  helne  wana  f«rfl  'it'  i  'arte  t  '«*i 

A  water  Mow  test  may  |«>  sad*  r,y  at-  ms  ;  aa 
drain  valve.  This  will  mil  all*"  t  the  te.xrl  ,i  sv  * 
fire  malnond  pilot  presuure  eotiwlram  'Ho.'kv.  vn  -■ 
ond  any  drop  in  pressure  dvn,  nv  .»•  et  **••  ii““  • 
Mai. 
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PILOTEX 

SPRINKLER  SYSTEM 


SYSTEM  DESIGN  SUGGESTIONS 

in  order  to  get  proper  operation  of  the  AUTO* 
SPRAY  nozzle  a  minimum  flow-pressure  at  each  noz* 
/.If  i:.  riM|iiiri'il.  Set;  Oiloriiui  Pronilnrn. 

it  is  therefore  important  to  desiqn  the  system 
hydraulically  and  to  ascertain  adequate  water  supply. 

Where  iarqe  areas  are  to  be  protected,  it  is  sug* 
gested  that  the  area  be  divided  into  smaller  sections 
of  approximately  20  nozzles,  This  sectioning  is  for 
the  pilot  line  and  release.  The  water  supply  piping 
can  be  of  standard  desiqn. 

The  pilot  release  for  each  section  should  be 
centrally  located  so  that  the  distance  Irom  each  noz* 
zlo  to  t|u*  premium  release  is  about  the  mime. 

H.A.D.'s  or  other  lire  detectors  can  be  placed 
where  they  will  perforin  to  their  best  advantage. 


ORDERING  PROCEDURE 

Caution: 

III  i|i*terminilii|  orifice  m»-  -•  .n: .i<t<  i  !ti  |.i.  • 
suras  required  to  operate  Hie  AUT'k  nAY 
nozzles. 

3/8" and  7/16"  orifice  •  Sprinkler  or  Spray  Cone 
pattern  • . 20  Kit  mm. 

17/32"otlfico  •  Sprinkler  or  Spray  cone  pattern 
. 30  i'ill  mtn. 

90*  or  18CF  •  Rat  Spray  ,  . 20  PS!  nun. 

3/d"*  1"*  1*1/4"*  Male  Adaptor  * .  iO  Pill  mm. 

These  pressures  aro  How  pressure:,  at  each 
nozzle, 


Not  Listed  by  Underwriters'  Laboratories,  Inc. 
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coenotMtoH  or  mete* 


AUTMMAY  PILOT  M0Z2LI 


The  development  of  the  pilot  pressure  operated 
nozzle  makes  possible  a  new  type  of  high  speed  fire 
protection  system. 

The  AUTO-SPRAY  Pilot  Nozzle  is  desiqned  to 
seal  off  tire  main  pressure  at  the  nozzle  by  use  of 
pilot  pressure.  When  pilot  pressure  Is  relieved,  all 
AUTO-SPKAY  nozzles  connected  to  one  pilot  line 
open  instantly  and  simultaneously. 

Wlu  u  pilot  pressure  is  rostered,  the  nozzle  closes.. 
I  ire  muni  pies,  lire  mid  pilot  pressure  are  taken  Irani 
the  same  source  so  that  the  dlllerontial  remains  pro¬ 
portionally  unchanged,  thus  preventing  false  opr  ration 
from  fire  main  pressure  variations. 


DETAILED  DESCRIPTION  -  See  Fig.  1 

The  AUTO-SPRAY  nozzle  conslutuol  a  Iwo  piece 
I'otly  threaded  imtciher  mid  wall'd  with  tin  "0“  ring. 
The  up|n<t  hall  in  threaded  1/11“  Il'T  tor  mueiMan  in 

I.lundmil  pipe  litllaau  (: . line  union  tall  phvi'  •  I'm. 

ami  0  and  lids  a  i.'innd  enuniviiau  lot  the  pil'd 
line  thraaali  which  a  cylinder  and  poppet  receive 
pilot  pressure.  The  poppet  hat  on  “0*  ting  *eol  and 
a  rubber  treat  on  Its  luce  which  seals  against  the 
orifice  located  In  the  lower  half  ol  the  body. 

METHOD  OF  OPERATION 

When  the  nosile  (t  In  It*  normally  closed  position 
the  poppet  t*  held  against  the  discharge  orittce  by 
pressure  wtlhm  the  poppet  cylinder,  When  pilot  tine 
pressure  drops,  the  fire  main  pressure  overcomes  the 
tlillerenital,  torcen  the  poppet  up,  opening  the  sprin¬ 
kler  or  dice  and  instantly  shuts  full  dtsehorqe. 

Wlw'n  pilot  prinu.utc  in  renlnrad  the  |mptM  re* 
itealn,  even  wtaltvd  lire  main  proutuue. 

PRESSURE  REQUIREMENT 

In  order  to  properly  "peroln  the  AUTO-SHtAY 
aettU'  nt  the  dented  r.peed  a  minimum  How  teeusure 
at  each  nozzle  to  t  vaulted.  See  Ordering  Procedure. 


AUTO-SPRAY 
PILOT  NOZZLE 


Fig.  1 


VARIATIONS 

The  AIITfWJd'HAY  Mti/zh-  In  uvailuhb  with 
vral  vaitalliui:  in  wilier1  ut/i.,  upaiy  '.i  .  pfuiH'  i  |.*it. 
terns,  inlot  (tallpmco)  connection,  pil'd  Iw  *in» 
nectlon  end  outlet  uize  (adapter). 

Series  IKS 

Main  body  with  1/2“  1PT  mole  lire  mom  mb*' 
connection  and  1/4“  IPT  pilot  <*3twe«di>ift. 

16jk>000  •  Wide  Cone  •  Sprinkler  pattern  with 
3/8“  -  7/16“  -  or  17/32“  otiltee 

16S-TOOO  •  Narrow  Cone  •  Sproy  pauern  with 
3/8“  •  7/16“  or  17/12“  ftr.lie* 

1654000 .  Hot  Sproy  •  Wo»  IRrt* 

IbVtrSffl  •  Mole  A'Piptw 

V4“  lor  667  w  M.'/WA 
1“  lot  668  or  hbHwA 
I  - 1/4“  be  fib*)  I'guay  Nozzle 

May  I*  uiterl  with  Foam  Wafa  izimN  t 
noitles  and  other  diiiehoin-  u»'«n  vs  u 
colors. 
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A10  DELUGE  VALVE 

Fast  Response  Pressure  Release  Device 


IMPORTANT  FEATURES 

•  Ultrafail  Response 

•  Valve  May  Be  Actuated  by  Any  Sensing  Device  Having 
Normally  Open  to  Closed  Contacts 

•  Interfaces  with  All  ANSI  and  ASA  Piping  Flanges 

•  Sires  1  1/2  to  12"  Diameter  Metric  Sires  Also 
Available 

•  Wide  Selection  of  Materials 

•  Valve  May  Be  Rearmed  in  the  Field 

•  Dual  Actuating  Circuits  Available  lor  Redundancy 

•  Fragmenting  and/or  Non' Fragmenting  Rupture  Disc 
Available 


■  The  standard  A10  series  Deluge  Valve  configuration  is 
adequate  to  handle  most  system  requirements.  For 
unusual  requirements  such  as  high  temperature  (above 
170-F  continuous)  a  non  standard  air  or  water  cooled  con¬ 
figuration  is  available.  Dual  detonator  assemblies  can  lie 
provided  where  system  redundancy  is  required.  Special 
high  speed  detonator  assemblies  are  available  tor  "fast- 
response"  applications. 

Continuous  research  and  development  enables  Fike  to 
provide  a  product  which  can  be  depended  upon  to  give 
the  ultimate  in  last  response  pressure  release. 

Fike  Engineers  are  available  to  design  and  supervise  the 
installation  at  single  valve  applications  to  complete  Deluge 
Valve  releasing  systems. 


•  Custom  Designed  to  your  Application 

INTRODUCTION 

The  Fike  Deluge  Valve  wat  first  introduced  m  19CS  to 
provide  an  ultra  fast  opening  valve  for  use  in  tire  control 
applications,  venting  runaway  reactions,  and  shock  tube 
testing  The  versatility  and  reliability  o<  this  device,  since 
its  conception,  has  opened  many  new  frontiers  never 
before  imagined. 

DESCRIPTION 

The  Fike  A10  »»n«  Deluge  Valve  is  a  pyrotechnic  tiettJ 
reloadable  device  designed  to  explosively  open  a  Rupture 
OiSC  on  command  The  valve  consists  of  a  conventional  pr 
pr« : cored  Rupture  One.  damped  between  two  fungus,  a 
specially  dvogned  xxplopt*  charge  fixed  to  the  due.  and  a 
detonator  assembly 

Upon  command,  an  elects*  synent  actuates  the  deto 
oatur  who*  provides  the  energy  lequuiHi  to  actuate  the 
thaw  charge  on  ih*  disc.  The  result  mg  shock  forces  the 
due  open,  Wowing  an  unobstructed  path  of  flow  thru  the 
voN-e- 

AWUCATlON 

Fate  Eivameefs  custom  design  the  Deluge  Valve  to  each 
system  application  Careful  consideration  •»  given  to  sys 
tern  media,  operating  temperatwie.  deutvd  actuation 
pressure,  and  interface  details  tor  the  most  owwonuted 


u  i  »♦«*•**  a.  100  eta  FM  Approved 

FUNCTION 


The  Fike  A  tt)  Detuge  Valve  w>n  hamne  any  ugu«f 
gas  media  The  bauc  function  >s  to  letwce  a  system  o»es 
sure  when  an  emergency  situation  arise*  The  AtODemge 
Vaiv#  *  actuated  by  etosmg  an  electrical  circuit  to  »h* 
detonator  assembly.  Many  methods  of  cpcu-i  closure  are 
available  wtk  »» 

I  Maim  at  Rush  Button 
J  Temperature  Switch 
3.  infrared  @r  Uhtavudet  defectum 
d  Frestwre  Switch 

6  fVosimifv  Sswts'i 


a  Any  device  which  pr  ovules  normally  Open  to  doted 
decirvcal  contacts 


Engineering  Data  and  Specifications 

e  Au  *JO*>  Cw»«e«*  •  due  IWmui.  tMH  •  sAttl  :»  >WS 
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ELECTRICAL  WIRING 
Multiple  Deluge  Valves  may  be  wired  in  series  or  paral¬ 
lel  circuits  as  required  provided  the  minimum  recom¬ 
mended  5  amp  firing  currant  is  available  at  all  detnnator 
assemblies. 

The  A1Q  Deluge  Vaive  can  be  supervised  on  a  con¬ 
tinuing  basis,  however,  the  monitoring  current  must  not 
exceed  12  me  (del. 

A  typical  wiring  diagram  of  the  A10  Deluge  Valve 
releasing  system  is  shown  in  fig.  1.  The  low  voltage  elec¬ 
tronic  control  equipment  shown  is  available  as  an  option. 

INSTALLATION 

A  detailed  Installation  and  Maintenance  Manual  is 
supplied  with  each  valve  assembly. 

Although  the  explosive  materials  (PETN!  used  in  the 
Deluge  Valve  are  extremely  safe  when  compared  to  other 
explosive  devices,  the  installer  should  have  a  working 
knowledge  of  pyrotechnics. 

The  valve  assembly  and  detonator  must  be  handled 
with  care  at  all  times  to  prevent  damage  to  the  Rupture 
Disc  or  pyrotechnic  components. 

MAINTENANCE 

The  A10  Deluge  Valve  is  virtually  maintenance  free 
due  to  its  unique  design  and  configuration.  A  visual 
periodic  maintenance  inspection  should  be  performed 
based  upon  the  application.  Marginal  temperature  and 
pressure  conditions  should  be  observed  as  a  standard 
maintenance  practice. 

ORDERING 

When  placing  an  order  or  requesting  additional  infor¬ 
mation,  specify  the  following  data: 

A.  Media 

6.  Normal  System  Operating  Pressure 

C.  Required  Release  Pressure 

D.  Power  Available  (Electrical! 

E.  Desired  Response  (Opening  Time! 

F.  Flow  Requirements 

6.  Fragmentlng/Non-fragmenting 

H.  Size  of  Valve  and  ANSI  Rating  Required 

I.  Materials 

J.  Single  or  Dual  Detonators 

SHIPPING  INFORMATION 

The  detonator  assemblies  and  loaded  Rupture  Disc  are 
shipped  as  class  "C"  explosives.  Shipping  weight  and  cost 
data  are  available  upon  request.  The  Flke  Deluge  Valve 
can  be  shipped  via  truck,  boat,  rail  or  olr  freight. 


TECHNICAL  DATA  All  data  ft  specifications  are  | 

on  the  standard  A10  Deluge 
Vf.'vt,  j 

PART 

MATERIALS  i 

Base  ft  Holddown  Flanges 

Carbon  Steel  ! 

Assembly  Clips 

Stainless  Steel 

Preastembiy  Screw 

Alloy  Steel  ! 

Conventional  Rupture  Disc 
(fragmenting) 

Stainless  Steel 

Scored  Rupture  Disc 
(non-fragmenting) 

Stainless  Steel 

Detonator  Assembly 

Stainless  Steel 

Explosive  Cap 

PETN  1 

Explosive  Shaped  Charge 

PETN 

Explosive  Train 

PETN 

"©"•Ring 

Buna  N  j 

Finish  (outside) 

Paint.  Dark  Grey 

Label  ft  Tag 

Aluminum 

Oo  not  in  «ny  way  attempt  to  use  this  technical  sheet  to  install  v 
maintain  the  A10  Deluge  Valve. 

Note:  The  entire  electrical  system  must  be  ft.  F.  shielded  at  ah 
times. 


SPECIFICATIONS 

Pressure  Rating 

150  lb.  Thru  26001b. 

ANSI  (ASA) 

Explosive  Temperature 
Limits 

40*F  to  170*F  Max. 

Opening  Time 

5-6  milliseconds  ($td)  fester 
tee  options 

Flow-Indicator 

Arrow  on  label 

Burst  Pressure 

As  required  up  to  3.000  PSIG 

Non-Fragmentmg 
(flat  seat) 

Mm  Partical  contamination 

Fragmtnting 
(30*  seat) 

1  1  ’  ■  1 

Entire  diie  may  be  tiected 

SiltT?  1/2"  Thru  12" 

See  Sue  Chart 

Fiild  Rtlot  dibit 

Consult  Instillation  Manuel 

A.C.  Power 

Not  recommended 

OPTIONAL  MATERIALS 

Rupture  Disc 

Valve  Body 

Aluminum 

Ct'bon  Stttl 

H.ntiiov 

Sliiniin  Sitti 

Inconel 

Other  materials  upon  requtlt 

- J 

Monti 

Nickel 

SUinllll  Stttl 

Typical  Wiring  Diagram  luting  Fika  equipment! 


Fig  S3  Rupture  disc  vslves  (Flke  Metal  Products  Corp.) 
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DIMENSIONS  FOR  A10  SERIES  DELUGE  VALVE 


Nominal 

Sin 

ANSI 

(ASA) 

Rating 

Max. 

Rating 

Outiide 

Oiamatar 

Approx.  Overall  Ht. 

Non  Frag. 

Frag. 

1-1/2 

160 

276 

3-1/4 

3-1/8 

3-1/8 

1-1/3 

300 

720 

3-6/8 

3-1/8 

3*1/8 

1-1/3 

coc 

1440 

3*6/8 

3-1/8 

3-1/8 

1-1/3 

900 

3160 

3-5/8 

3-1/8 

3-1/8 

1*1/2 

1500 

3600 

3-6/8 

3-1/8 

3-1/8 

1  1/2 

3500 

6000 

4-1/3 

3-1/8 

3*1/8  j 

2 

150 

276 

4 

3-1/3 

3-3/8  ! 

3 

300 

720 

4 

3-1/3 

3-3/8  - 

3 

600 

1440 

4 

3-1/3 

3-3/8  , 

2 

900 

3160 

6-1/2 

3-1/2 

2-3/8  : 

3 

1600 

3600 

5-1/2 

3-1/2 

3-3/8 

3 

2600 

6000 

5-1/2 

3-1/3 

3-3/8 

3 

150 

276 

6-1/4 

4-1/8 

3-3/8  ! 

3 

300 

730 

6-3/4 

4-1/8 

3-3/8 

3 

600 

1440 

6-3/4 

4-1/8 

3-3/8 

3 

900 

2160 

6-1/3 

4-1/8 

3-3/8 

3 

t500 

3600 

61/3 

4-1/8 

3-3/8  , 

2600 

6000 

7-1/3 

4-1/8 

3-3/8 

4 

180 

375 

6-3/4 

4-5/8 

3  i 

4 

300 

730 

7 

4-5/8 

3  i 

4 

600 

1440 

7-1/3 

4-5/8 

3 

4 

900 

2160 

8 

4-5/8 

3 

4 

1500 

3600 

8 

4-5/8 

3 

Nominal 

Silt 

ANSI 

(ASA) 

Rating 

Max. 

Rating 

Outiide 

Oiamatar 

Approx.  Overall  Ht. 

Non  Frag. 

Frag. 

6 

160 

276 

8-5/8 

6-3/8 

3-3/8 

6 

300 

730 

9*3/4 

6-3/8 

3-3/8 

6 

600 

1440 

10-3/8 

63/8 

3*3/8  ; 

6 

900 

3160 

11 

6-3/8 

3-3/8  | 

6 

1600 

3600 

11 

5-3/8 

3-3/8  i 

8 

150 

375 

10*7/8 

63/8 

3-1/2  ! 

8 

300 

720 

12 

63/8 

3*1/2  : 

8 

COO 

1440 

12-1/2 

6-3/8 

3*1/2  i 

8 

900 

2160 

13-3/4 

63/8 

3-1/2  ! 

8 

1500 

3600 

13-3/4 

63/8 

3-1/2  ; 

10 

150 

375 

13-1/4 

7-5/8 

3-5/8  | 

10 

300 

730 

14-1/8 

7-6/8 

3-5/8  ' 

10 

600^ 

1440 

16-6/8 

7-6/8 

3-5/8  | 

12 

150 

275 

16 

63/8 

3-3/4  : 

12 

300 

720 

161/3 

8-3/8 

3*3/4  ; 

12 

500 

1440 

17-7/8  ' 

8-3/8 

3-3/4  ' 

Othv  wi»,  prtuurti,  »«d  uxC'i  eonftgurftKont  on  f*QutH 
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CLAYTON  V-  VALVE  S 


Clanton  40-01  Series 


RATE  OF  FLOW 
CONTROLLER 


The  Clayton  40-01  Rate  of  Flow  Controller  maintains  a 
constant  flow  rate  regardless  of  changing  line  pressure. 

It  is  a  hydraulically-operated,  pilot-controlled,  diaphragm 
type  giohc  valve.  The  pilot  control  is  actuated  by  the 
differential  pressure  produced  across  an  orifice  plate  in¬ 
stalled  downstream  of  the  valve.  Accurate  control  is  in¬ 
sured  as  very  small  changes  in  the  controlling  differential 
produce  immediate  corrective  action  of  the  main  valve. 
Rate  of  flow  is  adjustable  by  varying  the  spring  loading 
on  the  control.  The  standard  controller  includes  a  cali¬ 
brated  orifice  plate  and  holder  that  is  installed  one  to 
five  pipe  diameters  downstream  of  the  valve. 


*7<0U&U  rtftfdUntuHM 


Typical  arrangement  of  pressure  type  filter  effluent  controller. 
Maintains  constant  flow  rate  as  head  loss  through  filter  varies. 

Installed  where  water  supply  to  a  system  must  be  limited  to  a 
pre-set  llow  to  prevent  lowering  the  supply  pressure.  Easily 
set  to  maintain  the  maximum  allowable  flow  rate. 


MCSSUIt  , 

o*  / 
mm 

TAM 


MAIN 

TRANSMISSION 


MUIR 


UipMttOlU 


Jl - - 

OISTIIIUTION 


SHUTOff  VAIVI 


VAIVI 

SHI 

MINIMUM 

now  iaii 
lOrMI  IMiO) 

NOIMil 
MAXIMUM 
UOW  (ATI. 
tO»MI»*tM,OI 

r 

15 

201 

>V 

20 

500 

J" 

1  JO 

450 

4“  50 

ion 

*“ 

r  115 

1100 

r  " 

1  200 

3100 

10“ 

j"  J00 

4)00 

u“ 

:  400 

1000 

11“ 

r ?  - 

1500 

1*- 

!  550 

now 

••Maximum  normal  flow  based  on  pipeline  velocity  of  20  (eel 
per  second. 

NOTE: 

Caution  should  be  exercised  when  this  valve  Is  used  to  operate 
at  the  normal  maximum  (low  rates. 

The  pressure  loss  across  the  valve  and  orifice  plate  combined 
should  be  calculated  so  as  not  to  exceed  the  maximum  operating 
pressure  available  In  the  system. 

Flow  rate  through  the  valve  can  be  adjusted  over  a  4, 1  range 
(or  any  specific  orillsc  bore  provided  the  minimum  and  maxi¬ 
mum  How  rales  selec  ted  do  not  exceed  the  values  noted  m  either 
the  first  or  third  column  ol  the  capacity  table. 


S/UcijiC*U6H4 


vaivi  sms 

IND  Oil  AUS 


2-"  1 6"  Hanged 

125  and  250  ANSI  B 16. 1 


NISSUII  IATINOS 


125  Class— 175  psi  Max. 
250  Class  —  300  psl  Max. 


TIMHIATUU  IAN0I 


Water:  to  180'  F,  Max. 


MAIMIAU 


Main  valve  hotly  and  e over; 

Cast  Iron  ASTM  A48 

Main  valve  trim: 

Brass  QQB-26  It  Brume  ASTM  B6I 

Pilot  controls: 

Bronie  ASTM  BdU 
Pilot  control  trial : 

Stainless  Steel  Bar  505 

Orifice  plate: 

Stainless  Steel  505 

ftnhber  parti: 

Buna  N 

Other  maierlalt  available: 

Cast  Steel.  Bronte.  Aluminum 


AOJUITMINT  IANOI 


Cow  How  equals 

one. fourth  maximum  flow. 


Fig  56  Rete-of-flow  devices  (CU-Vetve  Co.) 
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The  valve  shall  maintain  a  constant  rate  of  flow  re|ardleaa 
of  fluctuations  in  upstream  pressure.  This  valve  shall  be  a 
hydraulically-operated,  pilot-controlled,  diaphraim  type 
globe  valve.  The  main  valve  shall  have  a  single  removable 
seat  and  a  resilient  disc.  The  valve  stem  shall  be  guided 
at  both  ends  by  a  bearing  in  the  valve  cover  and  an 
integral  bearing  in  the  valve  teat. 

No  external  packing  glands  are  permitted.  The  diaphragm 
shall  not  be  used  as  a  seating  surface,  and  there  shall  be 
no  pistons  operating  the  main  valve  or  any  pilot  controls. 


The  pilot  control  shall  be  a  direct-acting  diaphragm 
valve  designed  to  close  when  the  actuating  differential 
increases  beyond  the  spring  setting.  The  actuating  differ¬ 
ential  pressure  shall  be  produced  by  a  thin-edge  orifice 
plate  installed  in  an  orifice  flange  located  downstream 
of  the  valve. 

Valve  shall  be  similar  in  all  respects  to  the  Clayton  40-01 
RATE  OF  FLOW  CONTROLLER  as  manufactured  by 
Cla-Val  Co.,  Newport  Beach,  California,  or  approved 
equal. 


SCHEMATIC  DIAGRAM  .... 


RATI  OP  Flow  CONTROLLER 


mot 

DESCRIPTION 

i 

CLAYTON  100C1  (Globe  or  Arete)  HYTROL 

2 

XSBC  RESTRICTION  ASSEMBLY 

S 

CDHS-lt  DIFFERENTIAL  CONTROL 

4  XB2A.1  ORIFICE  PLATE  ASSEMBLY  .  .. 

OPTIONAL  FEATURES: 

ITEM 

A 

X4B  FLOW  CLEAN  STRAINER 

CATALOG  NUMBER  EXPLANATION: 
4001  BASIC  VAIVE  OPTIONAL 
ITEMS  ARE  THEN  ADDED 


EXAMPLE:  Clarion  4001AB* 
baste  vstve  with  X4*  Flow 
Clsan  Strainer  and  CX2 
ShuSott  Cocks 


SPECIFY  WHEN  ORDtRINQ: 

1.  Glob#  or  Arete 

2.  Screwed  or  Flare* 

3.  Pressure  Ctesa 

4.  Body  Trim  Material 

5.  Adjustment  Rsree 
B.  Roto  ot  Flow  Control 

7.  Optional  FoelureeDoelrod 


DIMENSIONS  IN  INCHES 


HO  A  tBO  FLANMD  . “  "  * . . . 


TOT 

tSOAMOFUMKO 
I - - 


US  4  4 IS  9*t  IIS  SIS  IN  I4U  IMS  till 


• 

(c  <§>  )] 

1 

JV  J 

a 

4 

,  xmai 
rORIFtti 
PLATE 
ASSEMBLY 


tVPtCAS  ALL 
vALVtatna 
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Bulletin  No. 


GRINNELL 

GRINNELL  FIRE  PROTECTION  SYSTEMS  COMPANY.  INC 


SPRINKLERS,  NOZZLES  AND  ACCESSORIES  j SECTION  4 


•  Mulsilyre  projector 


•  Mulsilyre  protector  with  cap 

Description 

The  Qrlnnoll  Mulsilyre  Protector  is 
an  internal  scroll  typo  protector 
designed  to  produce  a  (tiled  cone 
oi  water  drops  with  long  range  and 
high  velocity  Specially  designed 
combinations  o!  onlice  sizes  and 
scrolls  minimize  water  usage  but 
still  provido  total  coverage  over  the 
proloctod  area  The  wide  assort- 
moot  o!  protectors  available  pro¬ 
vides  the  necessary  system  design 


New  May 


Mulsifyre  Projectors 


flexibility  needed  for  Special 
Hazards  Applications. 

The  Mulsifyre  Projector  can  be 
used  in  either  open  or  pre-priined 
systems.  The  Projector  itsell  is 
open  design.  For  use  in  pre-priined 
systems,  the  Mulsilyre  Protector 
may  be  fitted  with  a  blow-oll  cap.  a 
rupture  disc  or  both  -  depending  on 
the  system  design.  The  blow-oll  cap 
or  rupture  disc  permits  priming  the 
system  with  water  so  that  water  is 
discharged  immediately  upon  actu¬ 
ation  ol  the  system  control  valve 

Application 

Grinnell  Mulsilyre  Projectors  aro 
used  in  deluge  water  spray  systems 
lor  special  hazards  applications 
Typical  installations  include  trans¬ 
formers,  chemical  processing 
structures,  process  equipment,  dry¬ 
ing  ovens,  etc. 

Operation 

Water  How  to  open  typo  Mulsilyre 
Projectors  is  controlled  by  a  deluge 


valve  in  the  main  water  supply  line. 
When  the  deluge  valve  Is  actuated, 
water  discharges  from  all  Projectors 
in  the  system  at  the  same  time. 

In  pre-primed  systems,  water  is 
held  back  by  the  blow-off  cap  or 
rupture  disc  When  the  water  con¬ 
trol  valve  is  actuated,  the  water  sup¬ 
ply  pressure  forces  off  the  cap  or 
breaks  the  rupture  disc.  Wafer  is 
then  immediately  discharged  on  the 
hazardous  area 

The  coverage  area  ol  the  Protec¬ 
tors  is  determined  by  Ihe  size  and 
type  of  Projector  chosen  and  the 
Projector  position  relative  to  the 
surface  being  protected 


Features 

•  Heated  or  unheated  areas 

•  Long  range  and 
high  volocily 

•  Open  or  pre-pnmed 
systems 

•  U  L  listed 

•  PM  approved 


Fig  58  Nozzles 
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Fig  59  Nozzles 


FLOWING  PRESSURE  IN  POUNDS 
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DISTRIBUTION  LIST 


Commander 

U.S.  Army  Armament  Research  and 
Development  Command 
ATTN:  DRDAR-CG 

DRDAR-LCM-M  (24) 

DRDAR-LCM-S  (2) 

DRDAR-SF 
DRDAR-TSS  (5) 

Dover,  NJ  07801 

Chairman 

Department  of  Defense  Explosive 
Safety  Board 

Hoffman  Building,  No.  1,  Room  856C 
2461  Elsenhower  Avenue  (2) 

Alexandria,  VA  22331 

Administrator 

Defense  Documentation  Center 
ATTN:  Accessions  Division  (12) 
Cameron  Station 
Alexandria,  VA  22314 

Commander 

DARCOM  Installations  4  Services  Agency 

ATTN:  DRCIS-RI 

Rock  Island,  IL  61299 

Director 

Industrial  Base  Engg  Activity 
ATTN:  DRXIB-MT  6  BN 
Rock  Island,  IL  61299 

Commander 

U.S.  Army  Materiel  Development  and 
Readiness  Command 
ATTN:  •  DRCm-PBM 
DRCPH-PBM-S 
DRCPH-PBH-L  (2) 

DRCPM-PBM-E  (2) 

Dover,  NJ  07801 


139 

1 

BUtmm  PiOB  iUMUMW  I11MD 


Commander 

U.S.  Army  Armament  Materiel 
Readiness  Command 
ATTN:  DRSAR-SF  (3) 

DRSAR-SC 
DRSAR-EN 
DRSAR-PPI 
DRSAR-PPPI-C 
DRSAR-RD 
DRSAR-IS 
DRSAR-ASF 
DRSAR-LEP-L 
Rock  Island,  IL  61299 

Director 

DARCOM  Field  Safety  Activity 
ATTN:  DRXQS-ES  (2) 
Charlestown,  IN  47111 

Commander 

U.S.  Army  Engineer  Division 
ATTN:  HNDED 

P.0.  Box  1600,  Vest  Station 
Huntsville,  AL  35809 

Commander 

Radford  Army  Ammunition  Plant 
Radford,  VA  24141 

Commander 

Indiana  Army  Ammunition  Plant 
Charlestown,  IN  47111 

Commander 

Hols ton  Army  Ammunition  Plant 
Kingsport,  TN  37660 

Commander 

Lone  Star  Army  Ammunition  Plant 
Texarkana,  TX  75501 

Commander 

Milan  Army  Ammunition  Plant 
Milan,  TN  38556 

Commander 

Iowa  Army  Ammunition  Plant 
Middletown,  XA  52638 
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Commander 

Longhorn  Army  Ammunition  Plant 
Marshall,  TX  75670 

Commander 

Louisiana  Army  Ammunition  Plant 
Shreveport,  LA  71130 

Commander 

Kansas  Army  Ammunition  Plant 
Parsons,  KS  67357 

District  Engineer 

U.S.  Army  Engineering  District,  Mobile 
Corps  of  Engineers 
P.0.  Box  2288 
Mobile,  AL  36628 

District  Engineer 

U.S.  Army  Engineer  District,  Ft  Worth 
Corps  of  Engineers 
P.O.  Box  17300 
Ft  Worth,  TX  76102 

District  Engineer 

U.S.  Army  Engg  District,  Omaha 

Corps  of  Engineers 

6014  U.S. P.O.  and  Courthouse 

215  North  l 7th  Street 

Omaha,  NE  78102 

District  Engineer 

U.S*  Army  Engg  District,  Baltimore 
Corps  of  Engineers 
P.O.  Box  1715 
Baltlmmore,  HD  21203 

District  Engineer 

U.S.  krwf  Engg  District,  Norfolk 

Corps  of  Engineers 

803  Front  Street 

Norfolk,  VA  23510 

Division  Engineer 

U.S.  Army  Engg  District,  Huntsville 
P.O*  Box  1600,  West  Station 
Huntsville,  AL  35807 
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Commander 

U.S.  Army  Construction  Eagg 
Research  Laboratory 
Champaign,  IL  61820 

Commander 
Savanna  Army  Depot 
Savanna,  XL  61704 

Commander 

Naval  Ammunition  Depot 
Naval  Ammunition  Production 
Engineering  Center 
Crane,  IN  47S22 

Director 

U.S.  Army  TRADOC  Systems 
Analysis  Activity 
ATTN:  ATAA-SL  (Tech  Library) 

White  Sand  Mias lie  Range,  NM  88002 

Comauinder 
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